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- EXECUTIVE SUMMARY

i .

- Authorization for Study

- The United States Environmental Protection Agency (EPA), under authority

promuigated by the Comprghensive Environmental Response, Compensation, and
- Liability Act (i.e., the Superfund Act), assigned the New Bedford Site in Bristol
County, Massachusetts to its National Priorities List of hazardous waste sites in
July, 1981. The New Bedford Site was nominated by the Commonwealth of

- Massachusetts as its first priority site for the list due to widespread contamination
- by polychlorinated biphenyls (PCBs) in the New Bedford Harbor and surrounding
- areas. Under EPA Work Assignment No. 28-1L43, issued on August 24, 1983, the
- Remedial Planning Office of NUS Corpbration (NUS) was authorized to prepare a
- Work Plan for a Remedial Investigation and Feasibility Study for the New Bedford
_ Site. A critical element of the Work Plan was a fast—track Feasibility Study of
- remedial action alternatives for the highly-contaminated mudfiats and sediments
of the Acushnet River Estuary north of the Coggeshall Street Bridge. This fast-
in track study was requested by the EPA and the Commonwealth of Massachusetts
since the extremely high levels of PCBs in these locations (i.e., the "hot spots”)
pose an immediate risk to public health, public welfare, and the environment, and
- because contaminants are migrating from this area. On October 18, 1983, NUS
received interim authorization to proceed with the fast-track Feasibility Study.
-
Study Objectives
.- _
The objectives of the overall remedial action program for the PCB hot-spot areas
- of the Acushnet River Estuary are the foliowing: '
e To decrease the immediate risk to public health. The high levels of PCBs
- in the hot-spot areas currently pose a potential public health threat due to
the hazard associated with direct contact with the contaminafed mudfiats
- and sediments, uptake of PCBs through the ingestion of contaminated fish
- ES-1
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-" and shellfish, and respiratory inhalation of PCBs in the volatile and
: particulate forms.
- * To decrease the impact on aquatic and terrestrial organisms and resources
within the upper harbor that have been contaminated by high levels of
bl the chemicals. These elevated leveis and the impacts on publlic health
i and welfare associated with contaminated animal and plant communities
- will continue until the contaminants are rendered unavailable to the food
| chain and plants.
-
e To decrease the potential for contaminant migration from the hot-spot
areas to other less contaminated or uncontaminated areas. if left
- unremediated, the contaminants will gpread until a greater portion of the
aquatic community becomes unfit or unavailable for the food chain and
- ultimately for human consumption. The progressive movement of
contaminated sediments and surface waters from the upper estuary into
- New Bedford.Harbor and Buzzards Bay also exacerbates the current water
guality problems and related sociceconomic probiems in these downstream
o water bodies.
The objective of the fast-track Feasibility Study is to comprehensively evaluate
- potential alternatives for remediation of the hot-spot areas in relation to
engineering feasibility criteria, public heaith and environmental impacts, costs, and
- various other considerations such as future risk and community acceptability and
impacts. No single aiternative was found to be free of engineering constraints,
. environmental effects, and potential community impacts. Therefore, several
alternatives 10 achieve hot-spot remediation in relation to the imposed evaluation
- criteria are developed so0 that the EPA, other involved Federal agencies, the
Commonwealth of Massachusetts, and the affected communities can properly
assess the feasible alternative actions toward the ultimate goal of remedial action
- selection and implementation.
a
- ES-2
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Sources of Information and Data

Due to the perceived urgency for remediation of the hot-spot areas, the fast-track
Feasibility Study was to be based on the extensive informational base currently
available from previous engineering and scientific investigations and data
collection efforts. Literally scores of studies related to the New Bedford Site have
been completed and were reviewed during the course of this work These range
from particularly relevant investigations of potential remedial actions and data
collection efforts to define the nature and extent of contamination, to more
general studies of harbor development and regional resources. Although these
studies did not focus on the hoi-spot areas, most did provide some level of data or

information used in the fast-track Feasibility Study.

Numerous general references on PCBs and engineering issues were aiso utilized in
the course of this study. Of particular note is a large collection of documents
published by the Corps of Engineers as part of their ongoing research program on
various aspects of dredging contaminated sediments. An Interagency Task Force
composed of representatives of involved Federal State, and local agencies
performed interim reviews of study methodoliogies and results and 'provided input

on regulatory and policy issues.

The principal source of the chemical' data used in the fast-track Feasibility Study
was the data management system developed and managed by Metcalf and Eddy
under a separate EPA contract. The chemical data base for the Acushnet River
Estuary/New Bedford Harbor/Buzzards Bay system contains more than
5,000 individual data entries, representing approximately 3,700 PCB analyses and
1,400 analyses of other parameters, primarily heavy metals. it reflects the efforts
of 21 data collecting agencies and 23 analytical labs over the past ten vyears.
Almost all of the data contained in the file are from the Acush}\et River Estuary,

New Bedford Harbor, and Buzzards Bay.

ES-3
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‘" Project Setting
- The study area for the fast~track Feasibility Study encompasses three geographical
- areas. The geographic focus is the hot-spot area itself, which for purposes of this
- study is considered to be the Acushnet River Estuary extending northward from the
- Coggeshasll Street Bridge to the Tarkiln Hill Road Bridge. Also of interest to the
_ analysis of the probiem and remedial actions are those areas currently impacted by
& ‘the presence of contaminants in the upper estuary. These areas include the
| remainder of New Bedford Harbor and Buzzards Bay, and the adjacent communities
i of New Bedford, Acushnet, and Fairhaven. A third geographic area, which includes
. the communities within an approximate 10-mile radius of New Bedford Harbor, is
) considered part of the study area only as it relates to the identification and

- analysis of potential disposal sites for cont—aminated sediments that would be
dredged from the estuary under certain remedial action alternatives.

-
in 1828, the first of two major electrical component manufacturers, Cornell-

- Dubilier Electronics, began operation in New Bedford. The second, Aerovox
Industries, Inc., began operation in the 1830's. These industries are housed in oid

- textile mill houses located on the banks of the Acushnet River Estuary and both
remain in business today. Their use of PCBs in the manufacture of electronic
capacitors has brought a series of contamination problems to the area. Testing

- revealed that Aerovox and Cornell-Dubilier were discharging wastewaters
containing PCBs directly to the Acushnet River/New Bedford Harbor/Buzzards Bay

- system. Indirect discharges also occurred from these industries by combined sewer
overflows, via the New Bedford municipal wastewater treatment facility, and from

- surface water runoff,

- Toxic metals such as copper, chromium, 2inc and lead were also contributed by
metals manufacturing and textile dyeing operations over the past 80 years. The
disposal of these wastes by industries has led to severe environmental

- contamination of the estuary and harbor.

-

- ES-4
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Current Levels of Environmental Contamination

PCB contamination has been found in several environmental media in the Acushnet
River Estuary, including the biota, sediments, water and air. The biotic community
of the Acushnet River Estuary and the overall harbor system has been severely
degraded by PCB contamination. In September, 1878, the Commonwealth of
Massachusetts closed the esturary to all fishing due to the PCB contamination.
Median PCB concentrations for numerous species of fish and shellfish are well
above the recently redefined Federal Drug Administration (FDA)} action level of 2
ppm (lowered from 5 ppm). The action level is the PCB concentrtion in the edibie
portion of fish considered safe ‘for human consumption. Eels seem to be the most
heavily contaminated species in the harbor. All sampies collected to date had PCB
concentrations exceeding 11 ppm with a8 mean value of 131 ppm (32 samples), and
several eel samples exceeded 500 ppm. Lobsters were also found to be heaviiy
contaminated. Of 183 lobsters sampled between 18976 and 1880, both the median
PCB concentration of 4.9 ppm and the mean concentration of 8.7 ppm exceed the

FDA action level. The maximum concentration found in iobsters was 84 ppm.

The most severe sediment contamination within the study area is the western and
northern parts of the estuary, where PCB concentrations typically exceed
1,000 ppm (dry weight) and have been found to exceed 100,000 ppm in localized
areas. Elevated concentrations of toxic metals are also found in the sediments,
inctuding copper (>1,000 ppm), arsenic (>50 ppm), lead (300-500 ppm), zinc
~ (>600 ppm), mercury (>2.5 ppm), chromium (400-500 ppm), nickel (>150 ppm), and
cadmium {>20 ppm).

In the short-term, concentrations of PCBs in the water column and air are not as
significant of a concern, but are elevated compared to background values. These
media represent a continued long-term source of contamination .to the food chain
and ambient atmosphere, respectively. As long-term sources of contamination,

these areas need to be remediated.

ES-5
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-‘ The No-Action Alternative
- Under the no-action alternative, the current levels of environmental contamination
- will be sustained and the contaminants will be further dispersed. Many species of
fish and shellfish already exceed the FDA limit of 2 ppm PCBs in the edible
- portion, while several others have average concentrations close to the FDA limit.
B Whether concentrations in these species will increase, remain at current levels, or
- decrease under the no-action alternative depends on the relative rates of PCB
uptake and depuration. It is expected that species within the hot-spot areas will
- continue to bioaccumulate PCBs and that concentration levels may remain at the
currently elevated values and could even progressively increase. The no-action
- alternative will likewise cause a continued uptake of PCBs and metals by birds,
- waterfowl, and other terrestrial animals that Feed in the Acushnet River Estuary,
aiong its tidal flats, and within the contiguous wetlands. The aquatic vegetation
- along the shorelines and within wetland areas are currently impacted by
contaminants in the water column and sediments, and this problem is expected to
- remain for a long pefiod of time. Volatization of PCBs and the release of PCBs
and metals attached onto particuiates will continue from the hot-spot areas under
- the no-action alternative. |
Due to the magnitude and uncontrolled nature of the existing environmental
- contamination in the Acushnét River Estuary, the no-action alternative represents
the highest level of risk to public health and welfare when compared to the
- proposed remedial action alternatives. The potential pathways of human exposure
to PCBs through the air, water, sediment, and biotic environments pose a
- persistent and accumulative risk for an indefinite period if no remedial action is
taken. The ingestion of fish and shellfish from the estuary and harbor (despite the
- current ban) would continue as a critical exposure pathway.
There have been some economic (osses because of the official ciosure of the upper
- estuary to fishing, including reduced sports fishery and related activities (e.g., boat
rental} and the costs to community residents resulting from the absence of local
- catch in their routine diet. Other potential socioeconomic impacts that will be
- _ ES-6
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maintained under the no-action alternative include depressed property vaiues in the
- vicinity of the harbor, tﬁe lack of impetus to redevelop the waterfront properties,
- and a reduced recreation value. The principal economic effects of harbor
- contamination are associated with commercial activities in downstream areas.
These inciude the closure of the harbor to fishing and the taking of lobsters,
- constraints on development plans due to the expense of disposal of heavily
contaminated dredge spoils, and the potential long-term effects of similar
- limitations on maintenance dredging. The continued release of PCBs and metais to
less contaminated downstream areas under the no-action alternative will
.“ perpetuate and exacerbate the existing conditions and associated impacts.
Initial Screening of Remedial Action Technologies
-
The remediation of the hot-spot areas in the Acushnet River Estuary is a complex
- undertaking due to the wide range of interactive technical, regulatory,
socioeconomic, environmental, and heaith issues. For this reason, the fast-track
- Feasibility Study had to be comprehensive in the types of potential remedial
actions considered. The number of potential technologies and combinations thereof
are excessive, and thus it became necessary to undertake a phased evaluation and
- selection process.
- The purpose of the initial screening was to identify and assess all existing
technologies applicable to the remediation of PCB contamination, and to eliminate
] upfront those technologies that are not technically feasibie for the problem and
local conditions involved or that do not have a proven performance record in the
- application intended. The latter criterion is based on the National Contingency
Plan, which requires that only proven technologies should be relied upon when
feasible and cost-effective.
- .
Meore than 60 percent of all technologies initially identified were eliminated in the
- initial screening process. Those that remained for the second phase of screening
can be categorized as follows:
-
- ES-7 '
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e No-Action Alternative

e Non-Removal Actions: Hydraulic control using sheet piling or a bypass
channel, in conjunction with in~situ containment of the contaminated

sediments.

e PCB Removal Actions: Contaminated sediment removal by dredging with

direct disposal or incineration before disposal into an upland landfill, a

shoreline disposal site, or an existing, out—-of-state chemical landfill.

¢ Support Actions: A reduced number of technologies for solids dewatering,

sediment dispersal control, surface water control, and water treatment.

Secondary Screening of Remedial Action Technologies

in the initial screening of technoiogies, no consideration was given to a
comparative evaluation of the tech'nologies to0 determine the "most appropriate”
among them. A secondary s‘creenin‘g was therefore performed on the remaining
technologies toward the objective of selecting only the most cost-effective
technology in each grouping. The groupings requiring a secondary screening
included the hydraulic control, solids dewatering, sediment dispersal, and sediment

dredging technologies.

Based on the results of the secondary screening, the following technologies were
selected as the most cost-effective for use in the development of remedial action

alternatives:

¢ Hydraulic Controt: Lined earthen and rockfill channel.

e Solids Dewatering: Settling lagoon.

¢ Sediment Dispersal Control: Sheet piling or double silt curtain (depending

on intended use).

ES-8
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» Sediment Dredging: Cutterhead dredge (bucketwheel type).

Development of Remedial Action Alternatives

The screening processes focused on the applicability and comparative vaiue of
individual remedial technologies. The next step in the phased study approach was
to combine the remaining technologies into remedial action alternatives. Four
potential remedial action alternatives were developed in addition to the no-action '

alternative. These are:

Hydraulic_Control with _Sediment Capping (Estimated Present Worth Cost: $24.6

million) - This alternative involves the construction of a lined earthen and rockfill
channel along the western shoreline to bypass the freshwater flows of the Acushnet
River Estuary from a point upstream of the hot-spot areas tc a point below the
Coggeshall Street Bridge. The purpose is to isolate the contaminated sediments
from the resuspension and transport action of the river flow. Embankment heights
will be constructed to elevations suitable to prevent overtopping during flood
conditions,

except near the harbor opening beneath the Coggeshall Street Bridge where the
embankment height will be lowered to allow a tidal exchange between the lower
harbor and the estuary. The harbor bottom in the remaining open-water areas will
be covered with clean sediments in order to isolate the contaminated sediments.

Sediment dispersal control will be implemented prior to construction.

Dredging with Disposal in a Partially Llined, In~Harbor Containment Site -
(Estimated Present Worth Cost: $27.8 million) =~ In this alternative, contaminated
sediments will be dredged from the estuary and disposed in an in-harbor

containment site along the eastern shore in the northern part of the estuary.
Before dredging begins, sediment dispersal control will be instailed at the harbor
opening beneath the Coggeshall Street Bridge. The cove on the western shore of
the upper harbor will be developed into é temporary containment site by
construction of an earthen retaining embankment. Sediments from the proposed

location of the in—harbor containment site embankment will be dredged and pumped

ES-8
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10 the temporary containment site. Next, the in-harbor containment site
embankment will be constructed of earthen materials and will isolate the
containment area from the Acushnet River Estuary and harbor waters. The walls
of the containment area will be lined. However, the bottom will be unlined.
Dredging of the remaining areas outside of the embankment in the upper harbor
will then proceed with the spoils being pumped to the permanent containment site;
previously dredged sediments contained in the temporary site will be concurrently
pumped to the permanent site. All supernatant water in both containment sites
will 'be removed for subsequent treatment. Finally, the permanent containment

site will be capped to further isolate the contaminants.

Dredging with Disposal in_a Llined, In-Harbor Containment Site - (Estimated
Present Worth Cost: $79.5 million) - This alternative is similar to that just
described, except that an impermeable membrane liner will be placed beneath the

containment site. Such an alternative will require that contaminated sediments
beneath the proposed in-harbor containment site be removed and the site
dewatered prior to liner placement. The material dredged from underneath the
embankment and inside the containment area will be stored in the temporary
containment site until completion of the liner placement. All contaminated
sediments will then be disposed in the containment site, as above.

Dredging with Disposal in an Upland Containment Site ~ (Estimated Present Worth
Cost. $44.0 million) - This alternative invoives dredging the contaminated

sediments from the estuary with disposal in an upland containment site. Initially, a
containment facility for the final disposition of contaminated dredge spoils will be
developed at a suitable upland location. As with the other dredging alternatives,
sediment dispersal ccntrol will be installed at the mouth of the upper harbor before
in-harbor operations begin. A temporary containment site will be constructed in
the cove on the western shore of the upper harbor. Harbor sediments will be
dredged and pumped into the temporary site. Upon adequate dewatering, the
contaminated sediments will be removed from the lagoon and transferred to trucks
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for transportation to the upland disposal site. All decanted water will undergo
treatment to remove residual contaminants. When all sediments have been

disposed into the containment facility, the landfill will be capped.

For the dredging alternatives, consideration was given to either incinerating all
sediments with PCB concentrations exceeding 500 ppm prior to disposal, or
removing such highly contaminated sediments to an existing, out—-of-state landfill.
Each of these options was ruled out due to the extremely high costs, the length of
time required to complete the remedial action, and the additional impacts and risks

involved.

Evaluation of Remedial Action Alternatives

Practically speaking, each of the aforementioned remedial action alternatives can
be considered to achieve complete isolation and/or removal of the PCBs and metals
from the hot-spot areas. A small percentage of the contaminants will remain in
the sediments due to an inherent operational inefficiency, and in some localized
areas low levels of contaminants may be present at a depth below that dredged.
The concentration of PCBs remaining in the estuary sediments should, on the
average, be less than the most stringent target vaiue of 1 ppm. A similarly

effective removal and/or isolation of heavy metals will concomitantly be achieved.

The implementation of each alternative will have significant beneficial impacts on
public health, public welfare, and the environment. Upon project completion the

following conditions shouid be satisfied:

¢ Contaminants will not be directly exposed to the atmosphere 1to

contribute to airborne contamination.

e The upper estuary sediments will either be removed or covered by a clean
cap so that direct contact with highly contaminated materials will be

prevented.
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s The contribution of contaminants to the food chain that initiates in the

benthic organisms and bottom feeders will be eliminated.

The risk to humans posed by contaminated fish and sheilfish will continue for a
period of time until the organisms cleanse themselves through natural processes.
The rate of depuration is species-dependent, and is being investigated in a
companion study. It is expected that at ieast several years will be required before
the heavily contaminated species in the estuary will satisfy the current FDA level

of 2 ppm for PCBs.

Each of the four remedial action aiternatives will remove or isolate the PCBs and
metals in the Acushnet River Estuary upstream of the Coggeshall Street Bridge so
that their transport to the harbor and bay is prevented. This will avoid the
compounding of the contamination aiready in the harbor and bay, thereby reducing

the exacerbation of public health, public welfare, and environmental impacts.

The risk of long-term contaminant releases is low for any of the four alternatives
it the physical components are properly engineered and constructed. The
differentiation among the four alternatives is related primarily to the previously
mentioned costs and the respective adverse impacts. The hydraulic control and
sediment capping aiternative would most severely impact aquatic life due to the
permanent channeling of the Acushnet River Estuary and the consequential
disruption of migratory patterns. Capping of the sediments will destroy the
existing benthic community and will eliminate or otherwise impact the shallow
water wetlands along the shoreline. Several short-term impacts, such as increased

noise levels and truck traffic, will also occur during the construction phase.

Sediment dredging imposes the risk of resuspending contaminated sediments in the
water and releasing contaminants to the air, thereby increasing the potential for
contaminant dispersal and downstream migration. Except for the possible
resuspension of PCB-laden oily films, which can be at least partially controlied,
there is a low probability that a significant contaminant suspension or release will

occur. Dredging will destroy benthic organisms and will temporarily disrupt other
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aquatic species, but the ecological community will likely reestablish itself upon

project completion.

The principal negative impact of an in-harbor disposal site is the permanent loss of
salt marshes along the eastern shoreline. For the partially lined site, groundwater
will be free to move through the site, but it is unlikely that PCBs or metals will be
mobilized. (Note that there is no known use of the groundwater in this area due to
its saline nature.) During active operation, contaminated sediments and
supernatant water will be exposed to waterfowl and mammals, and an increased
release of contaminants to the atmosphere could occur. The temporary sediment

storage area will have similar impacts on the western cove.

Disposal in an upland site will not totally eliminate all impacts to the salt marshes,
since these marshes are likely to be heavily contaminated and will require
dredging. Additional impacts of this alternative are the noise and risk associated
with the truck transport of the contaminated sediments, the introduction of
'contaminated materials to an environment currently removed from the probiem,

and the overall community impacts associated with an upland chemical landfill.

Conclusions and Recommendations

Through a phased evaluation of technologies and combinations thereof, the
no-action alternative and four remedial action alternatives were retained for final
evaluation in this fast-track Feasibility Study. The development and final selection
of these alternatives were based not oniy on technical merit and cost-
effectiveness, but aiso in response t¢ uncertainties as to how the policy and
regulatory framework governing any remedial action of the hot-spot areas would be

interpreted and applied.

Serious public heaith, public welfare, and environmental problems and impacts

would persist under the no-action alternative. For this reason, the no-action
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alternative is not recommended for the hot-spot areas. Its inclusion in the final
analysis has, however, provided an assessment of the current problem and impacts

for use as a comparative baseline in the evaluation of the remaining alternatives.

The alternative of hydraulic control and sediment capping is the only option which
isolates rather than removes the contaminated sediments. This alternative is the
least costly of those evaluated, and reduces the potential for resuspension of the
contaminants and the associated risk when cqmpared to the dredging aiternatives.
The beneficial effects of isolating the contaminants must be weighed, however,
against the resultant permanent alteration of the hydrology and aquatic resources
of the estuary above the Coggeshall Street Bridge. The need to extend the channel
into the deeper portions of the estuary near the bridge opening and the placement
of an effective underwater sediment - c;p introduce particularly difficult
engineering features to this alternative. As a resuit, the long-term integrity of the
isolation alternative may be reduced in comparison to the removal options. An
additional negative feature is that the potential future need for the disposal of
contaminated sediments from the lower harbor cannot be incorporated into this
alternative. In conclusion, hydraulic control and sediment capping would most
likely be the recommended alternative onliy if policy and regulatory constraints are
found to prohibit or significantly reduce the cost-effectiveness of the removal and

disposal of contaminated sediments in either an in-harbor or upland site.

The two dredging and in-harbor disposal alternatives achieve the study objectives
by the physical removal of the sediments to an engineered and controlled
environment. Such alternatives are more consistent with the objective to achieve
a permanent remedy tc prevent or mitigate the migration of contaminants and the
associated risk. Numerous short- and long-term adverse impacts do exist for these
alternatives, however. The most noteworthy are the permanent loss of wetlands
and an increased potential for contaminant resuspension and migration during the

dredging and disposal operations.

The use of a liner would both reduce the potential risk of leakage from the disposal

site and increase the acceptability of this alternative. These advantages would be
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offset, however, by actual and potential adverse impacts associated with the
temporary storage of additional contaminated sediments in shoreline areas (e.g.
the cove on the western shore) and site dewatering. The placement of a sand
blanket (for bearing support) and liner over the extensive disposal area
(approximately 60 acres), in addition to the initial dewatering of this area, result in
an estimated threefold increase in costs relative to the partially lined disposal area
alternative ($79.5 million versus $27.8 million).

The use of an upland disposal site eliminates many of the critical environmental
impacts of the other alternatives, but introduces many new environmental, public
hesaith, and community impacts. This alternative potentially involves the removal
of the contaminated sediments to new and uncontaminated areas and communities
that are not directly affected by the hot-spot areas. This not only severely reduces
the overall acceptability of the option, but may introduce a more stringent
interpretation of the regulations for waste generation, hauling, and disposal than
that associated with “onsite”, in-harbor disposal and. control of the contaminated

sediments.

Each of the remedial action alternatives (less the no-action alternative) developed
in this study is considered to be technically feasibie and responsive to the study
objectives. The chemical behavior of PCBs is particularly compatible with the
isolation and containment schemes proposed. PCBs do not appreciably solubilize in
water; they are strongly adsorbed onto solid particles such as organic and silty
sediments; and they undergo only [limited volatization. Other alternatives may
likewise achieve the study objectives with a variation in associated costs and
impacts. Additional alternatives identified during the period of review and
comment will be subsequently considered as to their pertinency and cost-

effectiveness.
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1.0 INTRODUCTION

1.1 Authorization For Study

The United States Environmental Protection Agency (EPA), under authority
promuigated by the Comprehensive Environmental Response, Compensation, and
Liability Act (i.e., the Superfund Act), assigned the New Bedford Site in Bristol
County, Massachusetts to its National Priorities List of hazardous waste sites in
July, 1881. This assignment qualified the site for monies and resources created by
the Superfund Act. The New Bedford Site was so assigned because the widespread
presence of polychiorinated biphenyls (PCBs) in the New Bedford Harbor and
surrounding areas pose a threat to the public heaith, public weifare, and
environment. The site has been designated by —the Commonwealth of Massachusetts
as its highest priority uncontrolled hazardous waste site.

Under EPA Work Assignment No. 28-1L43, issued on August 24, 1983, the Remedial
Pianning Office of NU-S Corporation (NUS) was authorized to prepare a Work Plan
for 2 Remedial Investigation and Feasibility Study for the New Bedford Site. The
Work Plan (NUS, 1884), which was in large part based on the Remedial Action
Master Plan (RAMP) for the New Bedford Site (Weston, 1983), provided a detailed
scope of work, cost estimate, ahd schedule to satisfy the overall objectives of the
Remedial Investigation and Feasibility Study. A critical element of the Work Plan
is a fast-track Feasibility Study of remedial action alternatives for the
highly-contaminated mudfiats and sediments of the Acushnet River Estuary north
of the Coggeshall Street Bridge. This fast-track study was requested by the EPA,
and the Commonwealth of Massachusetts since extremely high levels of PCBs in
these locations (i.e., the “hot spots”) to pose an immediate risk to public health,
public welfare, and the environment, and because contaminants are migrating from
this area. On October 18, 1983, NUS received interim authorization to proceed
with both the fast-track Feasibility Study and a related study of potential disposal
sites for contaminated sediments that would be dredged from the Acushnet River

Estuary under several of the potential remedial action aiternatives.
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1.2 Study Obijectives

The objectives of the overall remedial action program for the PCB hot-spot areas

of the Acushnet River Estuary are the following:

To decrease the immediate risk to public health. The high levels of PCBs
and possibly other contaminants in the hot-spot areas currently pose a
potential public health threat due to the hazard assoicated with direct
contact with the contaminated mudflats and sediments, uptake of PCBs
through the ingestion of contaminated fish and shellfish, and respiratory
inhalation of PCBs in the volatile and particulate forms.

To decrease the impacts on aquatic and terrestrial organisms and
resources within the upper harbor that have been impacted by high levels
of the chemicais. The elevated Ievels and the impacts on public health
and welfare associated with contaminated animal and plant communities
will continue until the contaminants are removed from the food chain and

plants.

To decrease the potential for contaminant migration from the hot-spot
areas to other less contaminated or uncontaminated areas. If left
unremediated, the contaminants will spread until a larger portion of the
aquatic community becomes unfit or unavailable for the food chain and
ultimately for human consumption. The progressive movement of
contaminated sediments and surface waters out of the upper estuary into
New Bedford Harbor and Buzzards Bay also exacerbates water quality
problems and related socioeconomic problems in these downstream water

bodies.

The objective of the fast-track Feasibility Study is to evaluate potential

alternatives in relation to engineering feasibility criteria, public health and

environmental impacts, costs, and various other considerations, such as future risk,

community acceptability, and impacts. No single alternative was found to be free
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of engineering constraints, environmental effects, and potential community
impacts. Therefore, several alternatives to achieve hot-spot remediation, in
refation to the imposed evaluation criteria, have been deveioped so that the EPA,
other involved Federal agencies, the Commonweaith of Massachusetts, and the

affected communities can properly assess the alternative actions.
1.2.1 Level of Clean-up to be Achieved

The level of clean—up to be achieved by any remedial action must be established
prior to the development and evaluation of the remedial action alternatives. In the
case of PCB~contaminated sediments, one potential target level is the value of
50 ppm specifically referenced in the Toxic Substances Control Act (TSCA). Any
sediment containing greater than 50 ppm (d~ry weight) PCBs is classified as a
PCB-contaminated waste that becomes subject to TSCA reguirements (e.g.,

disposal by chemical waste landfilling or high temperature incineration).

Clean-up to a 50 ppﬁ level would not satisfy all the study objectives, particularly
in relation to an eventual lifting of the fishing ban in light of the FDA limit of 2
ppm in fish. This level would at least relieve the regulatory constraints of TSCA if
any future dredging operations are proposed, and would serve to reduce the PCB
loadings to downstream areas. A 50 ppm value is thus considered to be the ieast

stringent target value for the current study.

The level of clean-up that would have to be achieved to satisfy (in the long~term)
the FDA Ilimit of 2 ppm in fish remains uncertain but is likely to be very small
considering that PCBs bioaccumulate in aquatic organisms. For purposes of this
study, an average value of 1 ppm is considered to be the lowest limit that can be
practically achieved in the estuary. As such, the original intent of the fast-track
Feasibility Study was to comparatively evaluate the cost-effectiveness of
remediating the hot-spot areas to target levels of 1 ppm, 50 ppm, and an

intermediate value of 10 ppm.
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In trying to assess the lateral and vertical extent of sediments contaminated in
excess of the three taréet levels, it became apparent that at least 80 percent of
the study area contained sediment PCB concentrations in excess of 50 ppm (as
discussed in Section 3.0). Further, the area with lesser values was downstream
near the Coggeshall Street Bridge and appeared to be anomalous in relation to
general contaminaht location and migration patterns. Two reasons can be
postulated for the possible underestimation of contaminant levels in this area.
First, the frequency and lateral coverage of data collection efforts in this area are
limited compared to other areas to the north. Second, since most samples were
only taken from the top several centimeters of the sediments and the area
immediately upstream of the Bridge is a high sedimentation area, it is likely that
the more contaminated sediments historically deposited in this area underlie the

sampled depth.

What is important is that at least 80 percent and likely more of the study area
would require “clean-up” even under the least stringent 50 ppm criterion. For this
reason, it has been assumed in the fast-track Feasibility Study that sediments
throughout the estuary above the Coggeshall Street Bridge will be removed or
isolated under any remedial action. The additional level of effort and costs of
extending any remedial action to areas with PCB concentrations that are in fact
less than 50 ppm will be only a few percent relative to the total remedial action
project. Such an error is within the overall error bars in the conceptualization and
costing of alternatives. The final result is that a clean-up level of 1 ppm will be
achieved in most areas since any isolation alternative will inherently isolate all
contaminated sediments, and any removal alternative will operationally remove all

sediments to a depth below the highly contaminated areas

1.3 Overview of Methodology

The fast-track Feasibility Study for the New Bedford Site was conducted using a
multilevel screening and evaluation process. Two levels of technology screening
were carried out prior to the development and  evaluation of remedial action

alternatives. This approach was followed in order to select only the most feasible
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and effective technologies for incorporation into the remedial action scenarios,
thereby minimizing the number of potential alternatives to be considered in the

detaiied cost-effectiveness evaluation.

The objective of the initial screening of technologies was the elimination of all
technologies that are either infeasible or inappropriate to the problem under study.
According to the National Contingency Plan, only established technologies should
be relied upon when feasible and cost-effective (NCP 300.61(c)(4)). A principal
criterion for elimination was, therefore, that only proven technologies shouid be
considered for the remediation of the hot-spot areas. The other principal criterion
was that the technology be applicable to the specific conditions in the upper
estuary. This, for example, would eliminate technologies that apply only to

PCB~-contaminated transformer oils and not PC§—contaminated sediments.

The technologies remaining after the initial screening then entered a secondary
level of screening. The objective of this phase of the study was 'to compare and
evaluate individual teéhnologies within each technology grouping (e.g., dredging,
treatment, etc.) in order to retain only the most feasibie technology for each
grouping. The criteria used to evaluate the technologies in the secondary screening

were specific to each grouping, and included cost and effectiveness measures.

The potential remedial action alternatives were developed as various combinations
of the remaining technologies. Although the number of potential combinations is
large, most were eliminated since they did not satisfy the established minimum
cost-effectiveness criteria. The selected alternatives then underwent a detailed
cost-effectiveness analysis. The most cost-effective alternatives for the
remediation of the hot-spot areas in the Acushnet River Estuary were subseqguently
identified and recommended, with due consideration given to the health risks and
environmental impacts that would be eliminated or reduced by the remedial action

and those that would be created or aggravated by the action.
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1.4 Information Sources: Previous Studies

Because remediation of the hot-spot areas is urgent, the fast-track Feasibility
Study was to be based on the extensive information available from previous
engineering and scientific investigations and data collection efforts. in the
progress of this study, however, some informational gaps were identified. Of
particular note was a lack of documented information on the characteristics and
engineering properties of the deeper sediments in the local study area. Additional
sources of information were pursued (including individuals with local expertise),
and a moderate degree of confidence now exists that the assumptions made in the
conceptual development of fhe alternatives are consistent with actual field
conditions. Additional field data collection programs will be necessary, however,
prior to final design. The scope of these programs will depend on the selected

remedial action and cannot be formulated at this time.

Literally scores of studies related to the New Bedford Site were reviewed during
the course of this work. These range from particularly relevant investigations of
potential remedial actions and data collection efforts to define the nature and
extent of contamination, to more general studies of harbor development and
regional resources. Aithough these studies did not focus on the hot-spot areas,
most did provide some data or information used in the fast-track Feasibility Study.
Three of the most pertinent of these studies are discussed below. Others are
referenced as appropriate in subseguent sections of this report.

Two previous studies specifically addressed harbor contamination in relation to
potential remedial actions. These are the Malcolm-Pirnie, Inc. study conducted for
the Commonwsalth of Massachusetts and a study by Geotechnical Engineers, Inc.
for the New England Governors’ Conference. Each of these studies focused on the

removal of contaminated sediments by dredging.

The Malcolm=-Pirnie study considered other alternatives but conciuded that
dredging is the only feasible remedial action. A number of dredging programs were

developed around target levels of contaminant removal, including programs to
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reduce the environmental contamination in the harbor and to relieve existing
constraints on dredging for harbor development and improvement. Considerable
information was compiied on the technical aspects of dredging, including dredging
techniques, available equipment, and costs. A general conclusion was that dredged
sediments containing >50 ppm PCBs would require upland disposal, whereas
sediments containing <50 ppm PCBs were assumed suitable for shoreline disposal.
No in~depth study was performed, however, regarding the disposal of the
contaminated dredged sediments. No consideration was given to the toxic metal

contaminants.

The study by Geotechnical Engineers also addressed dredging techniques, the
transportation of dredged material, and disposal options. Relevant case histories
were discussed. No final recommendation for a dredging program for New Bedford
Harbor was made, however, since it was conciuded that dredging and transportation
techniques are tied to uncertain disposal options. The report dismissed incineration
and biodegradation as infeasible disposal options. The high concentrations of toxic
metals were noted, bu;c no special consideration was given to the metals in relation

to dredging programs.

A major shortcoming of the use of these previous studies is that they summarily
dismissed alternatives other than dredging as infeasible. Due to EPA policies and
the requirements of the National Contingency Plan for remediating hazardous
waste sites, other alternatives had to be developed and evaluated in this study.
This is particularly important t0 the New Bedford Site, since disposal of the
contaminated dredge materials remains an unresolved issue due to regulatory and
environmental constraints. In the current study, other available technologies for
remediating PCB pollution problems were assessed, and one of the remaining
remedial action alternatives does not involve dredging. The dredging alternatives
were independently assessed' in this study in order to address specific performance

standards set up in relation to multi—-component remedial action scenarios.

Also noteworthy is the extensive information provided by Tibbetts Engineering

Company of New Bedford from its previous engineering studies of the harbor. This
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information included boring logs from within the harbor, geotechnical testing data
for sediment samples, bulkhead design parameters, and a bathymetric map. The
informational gaps on sediment properties were, t0 some degree, satisfied by the

Tibbetts data.

Numerous general references on PCBs and engineering issues were also utilized in
the course of this study. Of particular note is a iarge coilection of documents
published by the Corps of Engineers as part of its ongoing research program on
various aspects of dredging contaminated sediments. An Interagency Task Force,
composed of representatives of involved Federal, State and locai agencies,
performed interim reviews of étudy methodologies and results, and provided input

on regulatory and policy issues.
1.4.1 Chemical Data Base

The principal source of the chemical data used in this fast-track Feasibility Study
is the data management system developed and managed by Metcalf and Eddy under
a separate .EPA contract. This data management system was used to catalogue
existing data from numerous sources. The following discussion is based on a final
report prepared by Metcalf and Eddy on the data management system (Metcalf and
Eddy, 1983).

The chemical data base for the Acushnet River Estuary/New Bedford
Harbor/Buzzards Bay system contains more than 5,000 individual data entries,
representing approximately 3,700 PCB analyses and 1,400 analyses of other
parameters, primarily heavy metals. The data base reflects the efforts of 21 data
collecting agencies and 23 analytical labs over the past ten years. A reference list
of these data sources is included in Appendix A. Each data entry includes the

following information, where relevant and available:
¢ Sample identification {sample, station and lab numbers).
¢ The agency that performed the study. -
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¢ Sample type, in several levels of detail.
* Location of sample, and date and time of sample collection.

e The lab that performed the analysis, the date of analysis, and the
analytical methods used.

¢ The parameter analyzed, measured concentration, units of measurement,

detection limit, and solids content of the sampie.
e Any additional information and comments.

More than 50 percent of the data entries repregent analyses of estuarine sediments,
and 4 percent are water column analyses from the estuary. An additional
26 percent of the data are analyses of aquatic biota. Thus, more than 75 percent
of the existing data b(ase comprises samples from the estuary/harbor/bay system.
as opposed to land-based locations, such as upland landfills, previous disposal sites,

industrial plants, and municipal facilities.

In order to ensure the quality of the data base, all of the data were screened by
Metcalf and Eddy using criteria deveioped to evaluate the reliability of each
measurement. Based on this evaluation, the data were divided into thres
categories: “reliable” data, or those for which the sample collection and analyticel
methods were documented and possess a reliability worthy of the fullest
confidence; "incompléte" data, for which the documentation necessary to ascertain
the reliability was unobtainable; and "unusable” data, which possessed collection
and/or analytical deficiences that preciuded their use. [In cases where quality
control documentation was not available to substantiate the analyses, the data was
cesignated “reliable” only if the laboratory performing the analysis maintained
state certification for the analysis of pesticides, herbicides and volatile organics
(under Section 304(s) of the Federal Water Pollution Control Act); thus, proven
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procedures {40 CFR Part 136) were uséed. On the basis of this data evaluation,
91 percent of the data base was deemed reliable, 5 percent incomplete, and

4 percent unusable.

The utility of the data management system is not limited to a cataloguing of the
existing data. A flexible, interactive capability has also been developed to perform
statistical analyses of the data. This allows the development of concentration
profiles throughout the estuary and harbor system, the identification of areas with
insufficient data coverage, the computation of the volume of sediments above
critical concentration levels, etc. During the course of this study, NUS personnel
interacted directly with the Metcalf and Eddy staff in updating, modifying, and
utilizing the data management system to satisfy the study needs.
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2.0 PROJECT SETTING

2.1 Study Area

The study area for the fast-track Feasibility Study encompasses three geographical
areas. The geographic focus is the hot-spot area itself, which for purposes of this
study is considered to be the Acushnet River Estuary extending northward from the
Coggeshall Street Bridge to the Tarkiln Hill Road Bridge (Figure 2-1). Of interest
to the analysis of the problem and remedial action are those areas currently
impacted by the presence of contaminants in the upper estuary. These areas
include the remainder of New Bedford Harber and Buzzards Bay,' and the adjacent
communities of New Bedford, Acushnet, and Fairhaven (Figure 2-2). The
consideration of communities beyond these areas is limited to the analysis of
potential disposal sites. The geographic limits of the siting study are

approximately as shown in Figure 2-2,

2.2 Historical Setting

New Bedford Harbor, a tidai estuary at the mouth of the Acushnet River on the
northwestern side of Buzzards Bay, is the waterway approach to the city of New
Bedford and the towns of Fairhaven and Acushnet. New Bedford is located on the
west side of the harbor and Fairhaven and Acushnet on the east side. Throughout
the past, the communities have been linked to the sea. The first settlement in the
area occurred about 1650, when a group of thirty-six dissenters from the Plymouth
Colonv purchased a tract of land that today encompasses New Bedford, Acushnet,
Fairhaven, Dartmouth, and Westport. Although farming was the main economic
activity, the area soon turned seaward. The development of whaling began in the
1760's, with shipbuilding activities as part of the industry. By 1775, Bedford
Village was New England's second largest whaling port, su'rpassed only by

Nantucket.
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The settiements of Acushnet, Fairhaven, and Bedford Village were incorporated
into the Town of Bedford in 1787. In 1812, Fairhaven and Acushnet separated and
formed the Town of Fairhaven. The commercial and whaling industries continued
their steady growth, and by 1830, New Bedford surpassed Nantucket as a whaling
center and became the whaling capital of the world. During this time, ethnic
diversity increased in the area, as Portuguese and other foreign seamen arrived to

man the whaling ships.

Whaling stimulated the growth of sateliite industries and other commercial
activities. In 1846 two cotton textile mills were built; one of these was the
Wamsutta Mill, which became world renowned, Oil was discovered in Pqnnsylvania
in 1857 and with its discovery began the decline of the whaling industry, as an
alternative source for petroleum was now av;ilable. Capital, accumulated during
the years of whaling prosperity, was invested in the city’'s coftton textile industry.
During the half century following the Civil War, twenty-six cotton textile mills
were constructed along the shore of the New Bedford Harbor.

The textile industry focused on the production of fine cotton goods and became a
world leader in these products toward the end of the nineteenth century. Until the
1830s, the city’'s economic prosperity was based on the textile industry.
Shipbuilding, fishing, and marine-related services continued to be an important part
of the econorr:oy throughout these years. The Great Depression dealt the textile
industry a blow from which it never fully recovered. Government programs and the
advent of World War Il helped New Bedford recover from the effects of the
depression, and since the end of World War |l the city has attempted to broaden its

economic base (New Bedford Planning Department, 1978).

Development of the fishing industry in the New Bedford area began in the 1830's.
Today, the industry continues to flourish despite the contamination, since the
commercial catch is from outside the impacted areas. New Bedford currently
ranks first among the nation’s ports in value of catch ($108.2 milion in 1983) and

eighth in volume of fish landed {111.8 million pounds in 1883). Plans for expanding
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the New Bedford fleet and for deveioping diversified uses of the waterfront have

been affected by the PCé problem, however, as will be discussed in Section 3.3.

In 1929, the first of two major electrical component manufacturers, Corneli-
Dubilier Electronics, began operation in New Bedford. The second, Aerovox
industries, Inc., began operation in the 1930's. These industries are housed in old
textile mill houses located on the banks of the Acushnet River Estuary, and both
remain in business today. Their use of PCBs in the manufacture of electronic

capacitors has brought a series of contamination problems to the area.

PCB contamination in the New Bedford area was first documented by both
academic researchers and the Federal Government between the years 1974-1876.
The EPA conducted a New England-wide PCB survey and found high levels of the
chemical in various harbor locations. Testing revealed that Aerovox and Cornell-
Dubilier were discharging wastewaters containing PCBs directly to the
estuary/harbor/bay System. Indirect discharges also occured from these industries
by combined sewer overflows, via the New Bedford municipal wastewater

treatment facility, and from surface water runoff.

Also, toxic heavy metals such as copper, chromium, zinc, and lead were released by
metals manufacturing and textile dyeing operations over the past 80 years. The
disposal of these wastes by industries has led to environmental contamination of
the estuary and harbor.

2.3 Socioeconomic Setting

A large portion of the Town of Acushnet lies outside of the immediate study area
(Figure 2-2). Even the southern part of the town that does border the hot-spot area
is almost totally isolated from direct access to the harbor by a ’large tidal marsh.
For these reasons, this discussion of socioeconomic issues and the subsequent
assessment of public welfare problems (Section 3.3) will focus only on the

waterfront communities of New Bedford and Fairhaven.
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New Bedford and Fairhaven are located in Bristol County in southeastern
Massachusetts. The communities are about 56 miles from Boston, 208 miies from
New York City, and 33 miles from Providence, Rhode Island. The City of New
Bedford covers slightly less than 20 square miles, with approximately 18.9 square
miles of land and 0.8 square miies of water comprising the total land area.
Fairhaven covers almost 13 square miles, with about 12.2 square miles of land and
0.3 square miles of water (Massachusetts Department of Commerce and
Development, 1983 and 1984).

New Bedford was incorporated as a city in 1847. Census statistics dating from
1820 show a decline in the number of people living in the city. in 1820 there were
121,277 residents, but as a result of steady declines throughout the following
decades, the 1980 population stood at only 98-,478. Between 1870 and 1980, New
Bedford’'s population decreased by 3,299, or 3.2 percent. During that decade, there
was an estimated excess of births over deaths of 2,303 and an estimated out-
migration of 5,602 (Massachusetts Department of Commerce and Development,
1983).

Fairhaven was settied in 1653 and was originally known as Sconticut, the name of
the Indian tribe living there. Until incorporation as a city in 1812, Fairhaven was
part of New Bedford. Census statistics since 1920 show that the 1980 population of
15,758 is more than twice the size of the 1920 population, although fluctuations
have occurred over the decades. Fairhaven’s population decreased between 1970
and 1980 by 573, or 3.5 percent. There was an estimated excess of births over
deaths of 107 and an estimated out-migration of 680 during that decade

{(Massachusetts Department of Commerce and Development, 1984).

Today, New Bedford is a major fishing port that ranks first nationally in value of
catch and is considered to be the unofficial scallop port of the world (Bristol
County Deveiopment Council, Inc., 1884). This ranking is based primarily on
landings from the offshore fishery in the Northwest Atlantic. Instead of a fieet of

whaling ships, there is a fleet of trawlers, draggers, scallopers, and iobster boats in
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the harbor, and seafood processihg plants are located near the waterfront. On the
other side of the harbor,'the Fairhaven waterfront area serves as a repairs complex
for the fishing fleet. Marine specialists are avaiiable for the fleet and for cruising
boats. Shipping that occurs in the harbor includes receipts of petroleum, lumber,
fish, and textiles; exports are flour, general cargo, and frozen fish (New Bedford

Planning Department, 1976).

The size of the fishing fleet in 1983 was estimated to be 200 vessels, an increase of
approximately 50 new vessels since 1876, and a 1981 survey of marina operators
indicated that up to 130 motorboats or yachts couid be moored at marinas in the
New Bedford Harbor. The total number of direct and indirect jobs provided by the
fishing industry was estimated to be 2,736 in the New Bedford area {(Southeastern
Regional Planning and Economic Deveiopment District, 1983b; Economics Research

Associates, 1981).

With a 1980 population of approximately 98,500, New Bedford was an employment
center for about 47,200 personé in 1882. The largest employment sectors include
manufacturing (45 percent), services (16 percent), government (12 percent), and
retail trade (12 percent). The agriculture and fisheries sectors employ 3 percent of
the workforce, with most of these workers employed in fishing (Massachusetts
Department of Commerce and Development, 1983). Many jobs included in the
manufacturing, services, and retail trade sectors, however, are related to the
fishing industry.

Fairhaven, with a 1980 population of about 15,760, was the place of employment
for approximately 3,860 workers in 1882. Retail trade was the largest empioyment
sector (34 percent), with services (15 percent), government (12 percent), and
fisheries (11 percent) employing large segments of the workforce. Fairhaven
functions as both a residential suburb of New Bedford and a s‘ummer resort on
Buzzards Bay, in addition to being a workplace (Massachusetts Department of

Commerce and Development, 1984).
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Major employers in New Bedford inciude manufacturers of apparel, textiles, rubber
products, and electronics. Marine-related industries in New Bedford have
diversified in the past decade from the manufacture of ropes and fish nets to
modern fish filleting plants and marine electronics. industrial land is scattered
throughout the city, with a concentration of mills along the waterfront and near
the airport. An industrial park has been developed off Route 140 in the northern
part of the city. Two large waterfront areas (North and South Terminals} were
prepared for development through urban renewal as sites for future industrial
activity (Southeastern Regional Planning and Economic Development District,
1876). Today, the South Terminal has fish processing plants at dockside, while

there are several acres of land available for development at the North Terminal.

The major employers in Fairhaven include firms that perform ship repairs and
conversion, and manufacturers of winches and marine machinery, sewing threads,
loom crankshafts, tires and inner tubes (Southeastern Regional Planning and
Economic. Development District, 1982a). Although space for the expansion of
marine-related indusfry along the Fairhaven waterfront is limited, industrial
development in the northern half of the town has been initiated with the
construction of newspaper and telephone company buildings and a few warehousing
facilities  (Southeastern Regional Planning and Economic Development
District, 1978).

The New Bedford Labor Market Area includes New Bedford, Fairhaven, and seven
other towns and cities in Bristol and Plymouth Counties. One characteristic of the
entire New Bedford Labor Market Area is high unemployment rates. In New
Bedford the 1980 unemployment rate was 8.6 percent. The 1982 rate was
14.3 percent, which was higher than the labor market area rate of 124 and the
state unempioyment rate of 8.0 percent. Seasonal unemployment may be a
contributing factor to New Bedford area unemployment. A regional review of the
district's economy concludes that the southeastern Massachusetts region has

several positive attributes that should encourage development and that
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“reindustrialization” is occurring. This redeveiopment is the result of investment
in new industries, diversification, and more emphasis on non-manufacturing growth

(Southeastern Regional Planning and Economic Development District, 1883a).

24 Hydrologic Setting

2.4.1 Climate

The climate of coastal areas in Massachusetts can be described as highly variable.
The changeability of the weather from day to day is the result of three
factors-—the latitude, which is in the area of predominant west to east air flow,
but which encompasses areas of north-south air flow from the polar regions and
tropics; the location on & major storm track, which reinforces the effects of
latitude and contributes to an even distribution of precipitation throughout the

year; and the ocean, which moderates the fluctuations experienced inland.

The average annual preﬁipitation is 39.8 inches, with a mean monthly maximum of
4.25 inches in July. The area receives an annual average snowfall of 32.5 inches.
Mean monthly temperatures range from 31.0°F in February to 72.2°F in July. The
first frost typically occurs in the second week of November, and the last frost

usually occurs in early April.
2.4.2 Surface Water

The principal water bodies in the study area include the Acushnet River Estuary,
New Bedford Harbor, and Buzzards Bay. The mouth of the Acushnet River, a tidal
estuary forming New Bedford Harbor, discharges into the northwestern side of
Buzzards Bay. The area of the estuarine portion of the river above the Coggeshall
Street Bridge is approximately 202 acres at mean high water (;nhw). The width
averages 850 to 950 feet along the length of the river channel with a minimum of
300 feet at the head and a maximum of 2200 feet downstream at the cove on the
western shore. The greatest depths are associated with the main channel, which

trends northward through the center of the basin. The main channel has a mean
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low water (miw) depth of 18 feet at the constricted opening of the Coggeshall
Street Bridge. The depth quickly decreases to 6 feet and then to 2 feet at the head
of the estuary. Depths become rapidly shallow both east and west of the main

channel, as water depths are commonly less than 3 feet miw in these areas.

The Acushnet River above the Coggeshall Street Bridge experiences diurnal tides
with a2 mean tidal range of 3.8 feet and a maximum inequality between successive
high tides of 1.2 feet (NOAA, 1881). The National Geodetic Vertical Datum (msl)
at this locality is equal to a local tide level of 1.6 feet above miw. The time period
is 6.5 hours ebb or flood tide, for a total cycle time of 13 hours. The tidal prism of
the Acushnet River above the Coggeshall Street Bridge is estimated to be
65,664,000 cubic feet for the complete flood/ebb tida! cycle. The tidal prism is the
volume of water which flows into and out of a basin in the course of a compiete
fiood/ebb tidal cycle. The caicuiated miw volume of the estuary is estimated to be
25,524,000 cubic feet. Using these two voiumes, the flushing time for the basin is
estimated to be 1.4 tidal cycles, or approximately 18.2 hours. Flushing:' is the
average time, in comp'lete tidal cycles, for a complete exchange of a given volume

of water within a basin.

The Acushnet River has an estimated mean annual freshwater discharge of 30 cfs.
During a 6.5-hour ebb or flood tide this would amount to an average freshwater
input to the estuary of 700,000 cubic feet, which is only one percent of the average
tidal input (tidal prism). River flows will vary throughout the year. During dry
periods, days in which no flow occurs are not uncommon. The predicted 7-day,
10-year low flow is less than 0.5 cfs. The 100-year storm flood is estimated at
1,350 cfs. Other estimated storms include 50-year, 800 cfs; 25-year, 725 cfs; and
the storm flow for the 10-year recurrence interval, 600 cfs. Water surface
elevations of the Acushnet River Estuary above the Coggeshall Street Bridge are
summarized in Table 2-1. Note that the clearance elevation at the bridge is

approximately 8.7 feet msl.

The sedimentation rate in the area has been estimated to range between
1.7-4 centimeters/year (cm/yr) since the construction of the hurricane barrier, an
increase from the estimated rate of 0.2-1 cm/yr prior to 1966.
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- TABLE 2-1
-
' WATER SURFACE ELEVATIONS
ACUSHNET RIVER ESTUARY
-
-
Item
-

100~-year Flood, 1,350 cfs
- Above Saw Mill Dam

- Below Saw Mill Dam

Acushnet River Estuary

Tide
Mean spring tide
Mean high tide (mhw)
Mean low tide (miw)

2-11

Water Surface
Elevation
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_(feet above msl)

12

3.1
2.2
-1.6
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The overall flow and circulation patterns in the Inner Harbor (i.e. inside the
hurricane barrier) are primarily forced by conditions in the Outer Harbor, which in
turn are driven by conditions in Buzzards Bay. Tidal currents in the bharbor
approaches are generally less than 1 foot per second (fps), while currents in the
harbor entrance increase to about 4 fps. The existing data indicate that flows are
onshore along the bottom of the harbor and offshore in the upper water column,
resulting in the picture of New Bedford Harbor as a “leaky sink” for pollutants
(Summerhayes, WHOI, 1877). The net exchange of flows and sediments during

storm conditions is unknown and will be investigated in later studies.

Buzzards Bay is a semi-enciosed sea with no major tributaries; however, numerous
small streams provide local freshwater sources along the northern shore of the bay.
The overall circulation in Buzzards Bay outside of New Bedford Harbor is not well
documented, but a net counter—clockwise circulation pattern is expected. There
are many indications that the flow out of New Bedford Harbor hugs the coast aiong
the northwest shore of Buzzards Bay and flows southerly out of Buzzards Bay.
Existing data show thét sediment resuspension occurs around the Bay and in the
Outer Harbor from the action of surface waves, since the tidal, low frequency, and
mean flow field cannot generate sufficient stress to resuspend much sediment.
Wave action sufficient to resuspend sediment in shallow water can be generated by
local sea breezes in the summer and early fall. Over most of the Outer Harbor and

Buzzards Bay, only storm waves can resuspend the sediment (Battelie, 1984).
243 Groundwater

The study area is located in the Coastal Lowlands Physiographic Province of New
England. The present topography is a product of physical and chemical erosion and
then subsequent glacial erosion and deposition. The area is underlain by
Proterozoic Eon (older than 6800 million years) plutonic, intrusive, and metamorphic
rocks. The rocks are moderately deformed and highiy faulted. Faulting causes
weaker zones in the bedrock to erode, and in many cases, watercourses reflect
these areas where water flows along the path of least resistance. The 'geomorphic

features in the region of Buzzards Bay indicate a north-south lineation in the
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underlying bedrock. Examples of these features inciude the Acushnet River, New
Bedford Harbor, and the intervening highlands. Figure 2-3 shows the approximate
elevation of the bedrock surface in the vicinity of the study area. It is observed

that the harbor is located in a bedrock valley.

Surficial geology in the region is a result of glacial activity. Most of the urban
New Bedford and Acushnet/Fairhaven area is covered by drumlin and ground
moraine composed of basal till. The till contains mostly silt, sand, and bouiders.
The areas along the Acushnet River are covered by both kame deltas and outwash
deposits. North of the Acushnet area, kame deltas, consisting of gravels, sands,
silts, and clays formed in tem'porary glacial lakes. The kame deposits generally
overiie till. The river banks in New Bedford and Fairhaven consist primarily of

outwash deposits of fine to coarse gravel.

Marsh areas are underlain by tidal peat deposits that consist of organic silt, silt,

‘and sand. These organic deposits generally overlie the glacially deposited soils.

Three groundwater zones can be identified in such areas, including groundwater
flow in the bedrock, a water table and flow through the unconsolidated deposits,
and a perched groundwater system that overlies the relatively impermeabie,
confining peat layers. Groundwater flow patterns in the bedrock are determined by
the direction and extent of fracture patterns and are thus difficult to predict. It is
probable that bedrock fractures extend to the harbor and thus the groundwater
system in the bedrock may be hydraulically connected to harbor waters.

The extent of groundwater usage from the bedrock in the vicinity of the harbor is
unknown but is not believed to be significant. Since the bedrock aquifer is overlain
by tens of feet of unconsoiidated deposits within the harbor, it is likely that PCBs
and metals would be immobilized prior to reaching the bedrock zone.

The water table is expected to be within 10 feet of the surface in the low=-lying
areas surrounding the harbor. The depth of the water table is highly dependent on
the annual hydrologic cycle, due to seasonal differences in the rate of groundwater
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recharge and the relatively constant discharge. The largest groundwater recharge
occurs during late winte} or early spring, usually in March and April, as a result of
precipitation and snowmelt. The water levels are lowest during late spring and
early fall because of high evapotranspiration.

In the study area, groundwater and surface water flow are hydraulically connected.
Since watertable elevations generally reflect patterns of surface topography, the
regional groundwater flow direction is toward the harbor from both the east and
west. However, during dry periods when water table elevations have declined, the
harbor can recharge the groundwater through permeable bottoms. In addition, a
“sloshing” effect can be créatéd in the nearshore groundwater zones from tidal
fluctuations. During high tide, a negatively sloping gradient is established in an
inland direction. At low tide, the gradient reverses direction with flow toward the
harbor. A monitoring well study at the Aerovox site (GHR, 1883) found that these
tidal effects were barely distinguishable at a well located 300 feet from the river.
It is unlikely that any groundwater recharge from the harbor penetrates more than
1000 feet east or west of the shoreline since any reversed gradient wouid not

exceed the general regional gradient toward the harbor.

The perched water table is likely to be in areas underfain by a peat layer or other
relatively impermeable material. The saturated thickness of the perched system
depends on both the elevation of the peat layer and the tidal fiuctuations. The
same tidal effects with flow reversal have been observed in such perched
groundwater zones (GHR, 1983).

The migr'ation of PCBs and metals into the shaliow groundwater zone during
periods of flow reversal is not expected to be significant because (1) the
contaminants are relatively immobile in the anoxic harbor sediments; and (2) the
net component of the cyclic flow is toward the harbor. No watér guality data are
available for wells in the immediate vicinity of the estuary, with the exception of
the Aerovox wells. These wells indicated PCB contamination, with readings of
over 200 ppb in unfiltered samples from the perched system and about 150 ppb in

unfiltered samples from the deeper, unconsolidated groundwater zone. Because of
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the potential storage, spillage, and disposal of PCBs on the Aerovox Site over an
appropriate 40-year period, and the extreme hot-spots in the estuary immediately
off the Aerovox property, these observed levels of PCB contamination should not

be considered as representative of the overall groundwater quality in the area.

Groundwater withdrawn from outwash deposits along the Acushnet River Estuary
would be saline. Groundwater in these deposits is not, therefore, the source of
local water supplies. The New Bedford municipal water system serves New

Bedford, Acushnet, and parts of Fairhaven with treated water from a surface water

source.

2.5 Environmental Setting

2.5.1 Terrestrial Biota

New Bedford and the surrounding towns of Acushnet and Fairhaven exhibit a wide
variety of both upland and wetland vegetation. Most of the naturally-vegetated
communities occur north of I-185 and west of Route 40. The primary areas of
concern in the estuary area are the wetlands along the river banks. Wetland
communities can be classified as wooded swamps, shrub swamps, freshwater
marshes, or saltwater marshes. Marshes such as those along the eastern side of the

river in undeveloped areas are dominated by emergent vegetation.

Wetlands are regulated by both the State and Federal government. Executive
Order 11890 (May 24, 1877) requires Federal agencies to avoid adversely impacting
wetlands wherever possible, to minimize wetland destruction, and to preserve the
values of wetlands. The Massachusetts Wetlands Protection Act (1974) prohibits
activities that alter wetlands and areas within 100 feet of wetlands without the

prior approval of the local Conservation Commission.

Although much of the New Bedford shoreline is developed, there is likely to be a
wide diversity of small mammals using the shoreline corridor and nearby residential
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areas. The cove on the western shore of the hot-spot area and the areas near
Acushnet and Fairhaver{ are thought to be breeding and feeding grounds for
mammals, birds, amphibians, and reptiles. Mammals such as deer, raccoon,
opossum, striped skunk, eastern cottontail, and meadow and redback voles are
likely to use these wetlands. Swamps and wetiands are also likely to support
populations of flycatchers, woodpeckers, warblers, wood thrushes, vireos,
nuthatches, red-tail hawks, and owls. Marshes may also provide habitat for red-
winged blackbirds, swamp sparrows, Virginia and sora rails, bitterns, and ring-
necked pheasants. Green frogs, pickerel frogs, spring peepers, and eastern garter
snakes are common marsh inhabitants in Massachusetts. Gulls and other fish-
eating birds are present along the river. No rare, endangered, or threatened

species are known to exist in the project area.
252 Aquatic Biota

Both freshwater and marine ecosystems are present in the study area. However,
the marine ecosystem will be affected by remedial actions taken in the Acushnet
River. The estuary and harbor are dominated by demersal fish such as American
eel, winter flounder, scup, summer flounder, windowpane flounder, and tautog.
There are few benthic macrofauna in the hot-spot areas north of the Coggeshall
Street Bridge. Invertebrate demersal and epibenthic fauna found downstream in
New Bedford Harbor and Buzzards Bay include lobsters, spider'crabs, rock crabs,
soft shell clams, quahogs, mussels, oysters, and limpets. ‘

Benthic macroinvertebrates are secondary consumers of detritus, plankton, and
other invertebrates, and are consumed in turn by fish and shelifish. It is this food
chain, with fish and humans at the top, that bioconcentrates PCBs. Species
expected to dominate in the Acushnet River Estuary include aquatic worms, flies,
midges, snails, sow bugs, and water mites. These species are c.lassified as either
facultative (tolerant of organic contamination) or tolerant (able to thrive under
grossly contaminated conditions), and are not indicative of a healthy aquatic

environment.
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Phytoplankton and zooplankton have not been characterized for this area.

253 Noise

Noise generators in the New Bedford area include traffic, industries, boats, and
natural features of the coastal area, such as wind and surf. Noise generated by the
nearby industrial operations can be expected near and around the harbor. This
noise can be primarily attributed to transportation-related activities. No adverse

impacts result from the existing noise conditions in the area.

25.4  Air Quality

New Bedford is located in an area that is des—ignated as “attainment” with respect
to the National Ambient Air Quality Standards for total suspended particuiates,

carbon monoxide, sulfur dioxide, and nitrogen dioxide. The area’s “non-attainment”

for photochemical oxidants is 2 statewide problem,' due generally to activities

throughout the northeasten United States rather than to local sources.

2.6 Subsurface Conditions

2.6.1 Sources of Existing Information

Conclusions on the subsurface conditions of the Acushnet River Estuary are based
on six test borings performed in the location of the Coggeshall Street Bridge
embankments and five test borings performed in and near the cove on the western
shore of the estuary. it is recommended that prior to the design and
implementation of any remedial action alternative that additional subsurface

information be obtained throughout the upper harbor area.

2.6.2 Subsurface Characteristics

In general, the soil profile deveioped from existing information consists of recent

alluvial sediments underlain by alluvial glacial outwash sand. The bedrock consists
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of granite, schist, and gneiss. The primary source of the recent harbor sediments is
most likely from the odtﬂow of the Acushnet River. Following construction of
both the Coggeshall Street Bridge and the hurricane barrier, the amount of
sedimentation has greatly increased. Based on the test boring information and
visual observations of the shoreline, the thickness of the sediments most likely
increases with distance from the shoreline. Thickness of the sediment [ayer varies
between 0 and 30 feet. The sediments have been identified as black organic silt
and silty sands by visual classification, and most likely exist in a very loose to ioose

condition due to natural deposition from the Acushnet River.

The sand encountered below the sediment ranges in thickness from about 10 to
25 feet. The sand is a combination of glacial outwash and alluvium deposits from
the Acushnet River. The upper layer of the sand appears to contain smaller silt~
size particles, with larger particles such as gravel and pebbles contained in the
lower sand layers. Information obtained from the test borings indicates that the

sand layer ranges in density from medium dense t0 very dense.

Published and unpublished geological data for the New Bedford, Massachusetts area
indicates that bedrock is encountered below the sand layer at elevations from
approximately -25 to -75 feet msl. Test borings in the immediate area were not

advanced into the bedrock.

Additional subsurface investigations, including test borings and test pits, are
recommended to provide the following engineering data and properties:

¢ Unified Soil Classification System identification of the soils encountered
e Water contents
¢ In-place densities

¢ Laboratory permeabilities
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Additional strength characteristics can also be estimated through such tests as
quick-drained direct shear tests and consolidated undrained triaxial tests. The
triaxial test may be useful for settlement estimates to be made for the

compressible organic silt layer.
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3.0 CURRENT PROBLEM ASSESSMENT

In this section, the current probiems associated with the hot-spot areas are
identified and assessed in terms of the impacts on the environment, public health,
and public welfare. There are two groups of problems, those directly caused by the
hot-spot areas (e.g., public health risks posed by the highly contaminated mudfiat
areas) and those indirectly related to the hot-spot areas as 3 resuit of the
continued movement of contaminants from the upper estuary to the downstream
harbor and Buzzards Bay (e.g., the economic impacts of the closure of the outer
harbor areas to the taking of Iobster). Prior to addressing these problems,
however, a description of PCBs is provided. PCBs exhibit relatively unique
physical and chemical properties, and the description will put both the problems
and the subsequently developed remedial —action alternatives in the proper
perspective. The toxic heavy metals are also briefly discussed.

3.1 Description of Contaminants

PCBs belong to a broad family of organic chemicals known as chiorinated
hydrocarbons, PCBs are produced by attaching chlorine molecules to a biphenyl
moiecuie. ;T'he biphenyl molecule consists of two benzene rings and has a total of
ten sites where chiorine atoms can be substituted for hydrogen atoms. The general

chemicai structure is shown beiow:

5! 6’ 2 3

3! 2! é 5

Researchers first synthesized PCBs in 1881. They were commercially marketed in
the United States during the years 1829 to 1877 by the Monsanto Corporation of St.
Louis, Missouri, the United States’ only industrial producer of PCBs. PCB biends

were marketed under the trade name "Aroclor”. Chemically, 209 different PCB
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molecules, or isomers, are possible. Each Aroclor is composed of a complicated
biend of these isomers.' Oniy about ten Aroclors were widely marketed in the
United States. During the approximately fifty years of manufacture, it is reported
that 1.4 billion pounds of PCBs were produced in the United States.

The industrial use of PCBs principally resuited from their chemical and thermal
stability. The electrical industry took advantage of the relatively inert chemical
behavior of PCBs and their excellent dielectric properties by utilizing PCBs in
electrical capacitors, transformers, heat transfer systems, and hydraulic systems.
PCBs are also fire resistant and have been used as flame retardants in a variety of
products. Another use is as an additive to varnishes, waxes, sesalants, glues,

hydraulic fluids, lubricants, adhesives, and pesticides.

iIn New Bedford, PCBs have been used by Aerovox Industries, Inc. and
Cornell-Dubilier Electronics, Inc. in the production‘ of electronic capacitors. The
usage of PCBs by New Bedford's industrial concerns was as high as about two
million pounds per year during the years 1973, 1974, and i975. Aroclor 1242 was
the primary PCB used in New Bedford until 1971, when Aroclor 1016 became
available for use in the manufacture of electronic capacitors. Aerovox and
Cornell-Dubilier also used lesser quantities of two other Arociors, 1254 and 1232.
All use of PCBs in manufacturing in New Bedford stopped by 1978.

PCBs are regulated by the Toxic Substances Control Act (TSCA). In 1876, the EPA
was given regulatory control of PCBs and other toxic substances, and on May 31,
1879, promuligated a rule that prohibits the manufacture, processing, distribution in
commerce, and use of PCBs. The rule, however, generally excluded materiais
containing PCBs in concentrations under 50 parts per million (ppm) and the use of

PCBs in totally enclosed systems.

PCBs generally maintain their thermal and chemical stability when exposed to

water or natural environmental conditions. They do not appreciably react with or
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soiubilize in acids, alkalis, or water. On the other hand, PCBs can be readily
soluble in a variety of organic solvents such as benzene, hydrocarbon oils, and

certain alcohols.

PCBs are denser than water, and are strongly adsorbed onto suspended solids in an
aquatic environment. As a result, PCBs are usually found at much higher
concentrations in sediments than in the water column. A critical aspect of
remedial action is therefore directed toward the control of sediment dispersal and
transport, since PCBs will be concomitantly moved with the sediments to other
locations and would be more susceptible to resolubilization where equilibrium
conditions with the water have not been established. These same properties
decrease the risk of acute or catastrophic releases of PCBs from engineered,

controlied disposal sites.

A risk posed by PCBs bound in the sediments is their availability to the aquatic
food chain. Because PCBs are persistent, stable chemicals, they tend to
bicaccumuilate in orgaﬁisms as they are passed up through the trophic levels of the
food chain, ultimately reachi_ng fish and man. Through bioaccumulation, even low
levels of PCB exposure in an uncontrolled environment can have serious

environmental and public heaith consequences.

PCBs undergo limited.volatilization under certain environmental conditions, and
can also be released t0 the atmosphere adsorbed onto airborne particulates. These
processes introduce an additional route of environmental exposure that can be
controlled by proper containment of the contaminated sediments,

In addition to high PCB levels in the estuary and harbor sediments, data indicate
that the sediments also contain significant concentrations of heavy metals
resuiting from industrial discharges. The principal metal contaminants are copper,
chromium, lead, and zinc, although lower concentrations of other metals (e.g.,

cadmium) may pose a greater public health risk. Under existing conditions in the
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estuary and harbor, the metals are not significantly mobile. The anoxic, saline
environment of the sediments favors the formation of insoluble metal sulfides. The
affinity of the metals for adsorption onto the silty sediments also contributes to

their immobilization.

The development of remedial actions must consider the potential for
resolubilization of the metals. For exampie, long-term exposure of the metals to
an oxidizing environment would oxidize the sulfides and release the metals. This
would occur if oxygenated waters are brought into contact with the sediments for a
period of time or if the sediments are aflowed to dry in air (e.g., in an upiand
landfill). '

3.2 Environmental Contaminsation

PCB contamination has been found in several environmental media in the Acushnet
River Estuary. Contaminants have bheen found in the air, water, sediment, and
biota. The following sections summarize the environmental concentrations and
trends of the contaminants found to date. Contaminant levels in the air, biota,
water, and sediment of the estuary will be stressed, since this Feasibility Study
addresses this particuiar factor. However, the migration of PCBs into New
Bedford Harbor will be discussed, since the alternatives included in this study will

impact on the occurrence and movement of contaminated sediments.

This environmental contamination summary is a compilation of all known data that
are stored in the data management system. The data were obtained from separate
sampling programs conducted over several years. The method of sampling and type
of sampie also \)aried in these programs and may have some impact on data
comparison. Howsever, the overall utility of the data for purposes of this
assessment is not impaired. The purpose of this section, there;‘ore, is to explain

the present extent and character of the estuary contamination.
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3.2.1 Air Contamination

GCA Corporation performed the maost recent air monitoring program in the area
over a period of 10 days between August 31, 1982 and September 9, 1982. Air
monitoring was a concern because PCBs can volatilize or be adsorbed on respirable
particulate matter, transported by prevailing winds, and deposited on land or water
as a particulate or vapor (GCA, 1884). High volume air samplers were placed at
each of 21 preselected sites in New Bedford, Acushnet, Dartmouth, and Fairhaven.
Sampling locations were determined based on historical meteoroiogical data which

indicated seasonal prevailing winds emanating from the southwest.

The high volume air sampler collected particulates on & polyurethane filter and
voiatilized PCBs and reiated volatile organics o-n two polyurethane foam cartridges
located downstream of the filter. The foam cartridge and filter extracts were
analyzeda separately. In all cases the filter samples resulted in non-detectable
observations. These results are consistent with reported behavior of PCBs over
fong transport distancés in ambient air, namely that they are generally partitioned
in the vapor phase in ambient air and are not typically associated with airborne
particulate matter. This may also be a characteristic associated with the sampling
method, i.e., the majority of PCB isomers are transferred to the foam cartridges
from the filter under the conditions of high volume sampling (GCA, 1984).

Extracts of the particulates and adsorbed volatiles were analyzed for PCBs and
related organics, trace metals, and particulate concentrations in ambient air.
These samples were taken from background sites, a number of suspected PCB
emission sources, and previously uncharacterized areas. Air samples taken at
background stations in New Bedford had PCB concentrations which did not differ

significantly from values typically found in other North American urban centers.

Five air monitors were installed near the Acushnet River Estuary. Two were
generally in the upwind direction (Burt School and Brooklawn Park) and three were

placed in the anticipated downwind vectors. The latter included two samplers at
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C&W Welding and one at the Acushnet Nursing Home situated to the north and
northeast, respectively. Concentrations of total PCBs in the upwind samplers were
within regional background values of approximately 10 nanograms per cubic meter
(ng/m3). However, the three downwind sampiers had significantly higher PCB
values. The C&W Welding monitors had PCB average concentrations of 893 and
76 ng/m3 for Aroclor 1242/1016. The average Aroclor 1254 value was only
45 ng/m3. At the Acushnet Nursing Home, the PCB monitor had an average
Aroclor 1242/1016 concentration of 66 ng/m3 and an Aroctor 1254 concentration of
3.4 ng/m3. Comparing 1978 levels of 268 to 310 ng/m3 downwind of the site, it is
indicated that total PCB concentrations in the vicinity of the estuary have declined
in the past five years. While the overall PCB concentrations in the vicinity of the
site have diminished, the contaminated portions of the Acushnet River represent a

long term, low level source of PCBs to the ambient atmosphere.

Trace metals were sampled at the C&W Welding samplers. Aluminum, calcium,
lead, iron, silicon,  magnesuim, zinc, and sodium were present in the highest
concentrations (0.158 ug/m3 to 66.0 ug/m3). The remainder of the trace metals

were detected in concentrations less than 0.144 ug/m3.
3.22  Aquatic Biota

The ‘aquatic community of the Acushnet River Estuary and the overall harbor
system has been degraded by PCB and metal contamination. In September, 1979,
the Commonwealth of Massachusetts closed the estuary to all fishing due to the

PCB contamination.

Analytical results of finfish tissue samples are summarized in Tabie 3-1. The
median PCB concentrations for numerous species of fish and shellfish are well
above the recently-redefined Federal Drug Administration (FDA) ‘action level of 2
ppm (lowered from 5 ppm). The action level is the PCB concentration in the edible
portion of fish considered safe for human consumption. Eels seem to be the most
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) TABLE 3-1
| ]
PCB CONCENTRATIONS IN NEW BEDFORD AREA FINFISHES
(1976-1980)
-
” Median Mean High Low
Species {(ppm) (ppm) {ppm) (ppm) No. Sampled
- American eel 24 131 730 11 32
Cunner 38 38 57 20 2
- Summer flounder 7.4 8.3 22 0.2 10
window pane 5.5 . 8.8 - 143 3.1 30
- Winter flounder 6.8 6.4 22 0 44
' -
Silver hake 3.5 3.5 6.4 0.7 2
Scup 23 2.1 114 0 50
» Bluefish 0.3 2.1 16.5 0.2 11
Tautog 08 ' 1.7 11.0 0.1 17
- Striped bass 0.9 1.2 3.0 0.1 8
Fourspot flounder 0.8 0.8 - - 1
- Butterfish 0.5 0.5 0.9 LT 0.7 4
Black sea bass 0.4 0.4 - - 1
Dogfish 0.2 0.2 - - 1
- Red hake LT 0.1 LT 0.1 -- - 1
|
- LT = less than
ppm = parts per million
- Source: Massachusetts Coastal Zone Management, June 1882, PCB Pollution
in the New Bedford, Massachusetts Area: A Status Report.
n
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heavily contaminated species in the harbor. All samples collected to date had PCB
concentrations exceediné 11 ppm with a mean value of 131 ppm (32 samples), and
several eel samples exceeded 500 ppm. Lobsters were also found to be heavily
contaminated. Of 183 lobsters sampled between 1976 and 1980, both the median
PCB concentration of 4.9 ppm and the mean concentration of 8.7 ppm exceed the
FDA action ievel. The maximum concentrations found in lobsters was 84 ppm.

Although no commercial fishing takes place in the area of concern, a number of
species (bluefish, scup, striped bass, and Atlantic mackeref) may be taken by sport
fishermen in the harbor. Anadromous fish species such as alewives reportedly
continue to migrate up the Acushnet River to spawn. Their migration is stopped by
s dam at Hamlin Street. A jower dam at the sawmill has been equipped with a fish
ladder.

There are no data on PCB concentration levels in clams and related species from
locations north of the Coggeshall Street Bridge because there is little living

benthic macrofauna in that area.
323 Terrestrial Biota

The wetland communities within the study area represent the principal vegetative
concern. Sediment sampies taken from the cove on the western shore indicate high
levels of PCBs and toxic heavy metals that match closely with observed levels in
the estuarine sediments immediately outside the cove. Although no data have been
collected to date on PCBs and metals in the saltwater marshes along the eastern
shore of the harbor, these areas are also likely to exhibit high Iévels of
contamination since they are similarly hydraulically connected to estuarine
sediments with PCB concentrations exceeding 500 ppm (see next section). These
wetiands, which are dominated by emergent vegetation, may bé stressed by the

contaminants with a consequential low diversity of plant species.

Fish~-eating birds, waterfowl, and other terrestrial animals that feed in the

Acushnet River Estuary and mudflat or wetland areas may be adversely affected
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due to biocaccumulation of PCBs in target organs. PCBs accumulated in fatty
tissues can be released as fatty tissue is metabolized, resulting in toxic effects on
the animal. Little is known about the ability of animals to resist stresses from
PCB intake. Behavioral and reproductive effects are likewise not well

documented.

3.24 Sediment Contamination

3.2.4.1 PCB Contamination

Figures 3-1 and 3~2 present a statistically-based, graphical representation of
maximum PCB concentrations in the sediments of the estuary and harbor. The
base map was generated in May 1984 by Metcalf and Eddy using all reliabie
sediment data. The letters identifying the contaminant level in each 20ne do not
correspond to individual samplies or sample locations. Rather, the data base for the
statistical development of the zones consisted of hundreds of samples taken over
the last several years.‘ Sampies from all sediment depths were included in the data
base since it is being assumed that even contaminants several inches or
centimeters below the surface are susceptible to resuspension and are availabie to

the food chain, and thus are within the scope of any remediaf actions.

The concentrations shown are mostly of PCBs measured as Arocior 1254 and
Aroclor 1242. In addition to Arociors 1254 and 1242, the following Aroclors have
been detected in the sediments: 1221, 1232, 1016, 1248, and 1260.

As seen in Figure 3-1, the most severe contamination is restricted to the upper
estuary, north of the Coggeshall Street Bridge. The high PCB concentrations in
that area appear to emanate from the industrial complex on the western shore of
the river. The vicinity of the Aerovox plant has received the highest intensity of
sampling. PCB concentrations measured in the area are primarily in the 1,000 to
5,000 ppm {(dry weight) range, with some measurements above 100,000 ppm and
some below 1 ppm. Samples taken throughout the remainder of the New Bedford
Harbor (north of the hurricane barrier) are fairly evenly distributed, as are their

3-8
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associated PCB concentrations. Between the Coggeshall Street Bridge and the
"hot-spot” areas near th.e industrial complex, concentrations are predominantly in
the range of 10 to 500 ppm (dry weight). Along the narrow neck south of the
industrial complex and north of the bridge, there is an approximate 0.25-mile
stretch of river which has been sampled considerably less than the rest of the
harbor, thus concentrations there remain relatively undefined. From the
Coggeshall Street Bridge south to the hurricane barrier, PCB concentrations
measured have almost all been less than 100 ppm (dry weight), but greater than

1 ppm.

In the Outer Harbor (south of the hurricane barrier) and in Clark’'s Cove, sediment

sampling has been less extensive. The areas offshore of Corneli-Dubilier

Electronics, the New Bedford sewage treatment plant at Clark's Point, and the
combined sewer overflows in Clark's Cove have received the highest density of
sampling, and all three locations have sediment PCB concentrations in the range of

" 5 to 50 ppm (dry weight). The remainder of the estuary, aithough sparsely sampled,

has PCB concentrations mostly less than 5 ppm (dry weight), with only a few

samples falling into higher ranges.

The depth of contamination in the sediment also varies with location in the upper
and lower harbor. The highest concentrations in fhe upper estuary are in the
shallow sediments, 4 cm to 8 cm deep. This is probably because PCB discharge to
the estuary was ended in 1977, and the most contaminated sediments have been
covered by cieaner sediments since then. In the outer portions of the harbor,
higher concentrations appear on the maps in the surface sediments than in deeper
sediments. However, very few subsurface sediment samples were collected in the
areas of highest surface sediment PCB concentration, namely around the treatment
plant outfalls, the discharge pipe from Cornell-Dubilier Electronics, and the
combined sewer overfiows in Clark’s Cove. Thus, concentrations i;'\ the shaliow and

deeper sediments in these three areas are unknown.
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3.2.4.2 Heavvy Metal Contamination

in addition to extensive PCB contamination, the Acushnet Estuary has high levels
of trace metals, particularly chromium, copper, lead, and zinc. It has been
estimated that the three major contaminant metals {copper, chromium, and zinc)
form more than one percent of the dry weight of harbor sediments in some areas.
The metals data in the data management system were collected in conjunction with

PCB samples and so do not constitute a comprehensive metais data base.

Figures 3-3 through 3-10 present the concentrations of heavy metals in sediment
samples taken in the Acushnet River Estuary. The data were mapped in May, 1984
by Metcalf and Eddy. As seen on the figures, the metals samples were taken from
upstream of the Aerovox plant, just below the-plant, approximately 1100 feet from

the plant, and within the cove on the western shore.
3.25 Water Contamination

The data management system contains 138 water column analyses in New Bedford
Harbor, all of which represent samples taken inside the hurricane barrier.
Although concentrations in the water column were, to & large extent,
nondetectable (<0.5 ug/l) for other contaminants, levels as high as 6.1 mg/l

Aroclors 1248/1254 were measured.

3.3 Public Health and Environmental Concerns

identification of public health and environmental concerns requires an assessment
of real and potential health risks and environmental impacts associated with the
hazardous substances in site-specific circumstances. Typically, the risk assessment
process involves identification of the hazardous substances of greatest concern,
determination of significant exposure pathways and migration routes, and an
evaluation of possible health and environmental effects in the context of probable
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exposure scenarios. Several factors must be considered during the implementation

of this process. These include:

Present conditions in the estuary, as defined by the reconnaissance and

pertinent studies already undertaken and compieted.

e Physical, chemical, environmental, and biological variables affecting the

mobility and environmental fate of the contaminants.

+ Potential human receptors and environmental entities, and their likelihood

of exposure and suscebtibility to the hazardous substance.

+ Health effects and environmental impacts linked with exposure to those
compounds, including any ascertainable additive, synergistic, or inhibitory

effects.

Any limitations on the extent to which these factors can be evaluated will limit the
scope of the risk assessment and inferred conclusions. This assessment is based
largely on chemical analytical data gathered during past studies that were not
specifically planned around health and environmental risk assessments.
Consequently, the assessment is mainly based on the expected behavior of the

particular contaminants in the general site environment.

33.1 Selection and Evaluation of Representative Environmental Contaminants

Environmental contaminants were selected for inclusion in this assessment
primarily in the context of potential human health impacts. The presence and
definition of the contaminants was established from previous studies. Major

contaminants found in each of the sampied environmental media (air, water, soils,
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sediments) and particularly in the aquatic biota are presented in Section 3.2. In
order to identify and classify the potential risks posed by these contaminants, it is
necessary to assess their toxic properties and the relative probabilities of exposure
to them. This is ac;hieved by first selecting and evaluating those compounds which
are most likely to migrate through or persist within the media, and thereby provide
a gross measure of exposure probability. Then, by further considering such factors
as associated toxic and carcinogenic properties of the pure compounds, observed
maximum concentrations, frequency of detection, and comparison to such criteria
as the Ambient Water Quality Criteria, Drinking Water Standards, and other
refevant criteria and standards, the "critical” or representative contaminants may
be selected. This method results in identification of those compounds which are
most representative of the overall site hazards, and permits a relative assessment

of the risks they pose.
332 Potential Human and Environmental Receptors

In order for an exposu.re pathway to be complete, three elements must be present:
a source of contamination, a route of contaminant transport, and receptors within
or at the end of that route. In the case of the Acushnet River Estuary defined in
this report, the upper estuary represents the source of contamination. Mobility and
the most likely environmental fate of the identified contaminants point toward the

transport routes. Potential receptors include:
s Consumers of contaminated fish, aquatic birds, and mammals.

¢ Population living in the immediate vicinity of the shores where direct

contact or inhalation of contaminants may be possibie.

e Recraational users of the waters and shores of the estuary,
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¢ Consumers of contaminated drinking water.
¢ C(Clean-up personnel.
333 Potential Health and Environmental Risks: Airborne Contaminants

PCBs - As discussed in Section 3.2.1, a 1882 areawide ambient air monitoring
program included five stations near the hot-spot area. Two stations were generally

in the upwind direction, and three were sited on downwind vectors to the north and
east of the site. The two upwind stations had total PCB concentrations averaging
10 to 11 ng/m3, which represeht typical background readings for PCBs in an urban
environment, Downwind PCB concentrations to the north were significantly
higher, with values of 83 ng/m3 and 92 ng/m3. A station located in Acushnet to
the east-northeast of the site had PCB concentrations ranging from 51 ng/m3 to 88

ng/m3.

The United States presently does not have ambient air standards for PCBs.
Therefore, it is difficult to assess the significance of the elevated PCB
concentrations near the hot spots. Some insight can be gained by an ambient air
quideline for PCBs estabiished by the Canadian Ministry of the Environment. The
level established for Canada is 150 ng/m3 as a 24-hour average. Measured PCB
levels near the hot-spot areas do not exceed the Canadian guidelings, and thus no
immediate risk to public health appears to exist as a resuit of short-term exposures

to the PCB fevels observed.

On the other hand, a potential public heaith concern is the long-term exposure to
measured PCB concentrations that are approximately an order of magnitude {10
times) higher than typical background levels in urban areas. For example, Boston
has a reported PCB ievel of 7.1 ng/m3. Even though the eff.ects of such an
exposure are uncertain, an increase of this magnitude over background levels is

considered to result in an elevated risk to the potential receptors.
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Heavy Metals - The major toxic heavy metals reported to be present in the
hot-spot areas that have associated heaith implications if inhaled as dusts or
vapors are cadmium, chromium, and lead. The evaluation of these heavy metals in
air is limited by the relevance and guality of available data. Collected particulates
were chemically analyzed for toxic heavy metals in the GCA air study program,
but the chemical analytical protocol did not yield resuits which quantify the most
toxic (via inhalation) form of the heavy metal, ie. hexavalent chromium or

specific lead and cadmium compounds.

The maximum concentrations of metals measured at the downwind locations
indicate that there are no significant public health risks ‘associated with the
airborne rejease of metals from the hot-spot areas. In the case of lead, the
observed maximum concentration of 445 ng/n:n3 is approximately one-third of the
National Ambient Air Quality Standard of 1500 ng/n'\3 (90-day average). It is not
expected, however, that the hot-spot area is the source of the atmospheric lead.
The source is more liikely industrial discharges or automobile and boat exhausts

(leaded gasoline).
3.34 Potential Health and Environmental Risks: Sediment Confaminants

The concentrations and distribution of PCBs and toxic heavy metals in the
sediments of the Acushnet River Estuary are reported in Section 3.24. The
distribution pattern defined by the studies is subject to change with time due to
transport of the sediments by water movement, storm events which may cause
resuspension, and other physical disturbances and food chain interactions.
Exposure potential may also change due to physical changes in conditions, i.e,

covering of the contaminants by ciean sediments.
Figure 3-2 displayed the concentration pattern for PCBs in the sediment for the

study area. Most of the area has concentrations exceeding 500 mg/kg (dry weight,.
The description does not distinguish between underwater and exposed sediments.

3-25



DRAFT

Since this is a tidal estuary, a significant portion of the estuary will be exposed at
low tide providing the opportunity for direct contact by the human and

environmental receptors.

Figures 3-3 to 3-10 showed the distribution of toxic heavy metals at seven
sampling locations in the upper estuary. The distribution pattern of the species and
concentrations of the various heavy metals is variable. Maximum concentrations
of the heavy metals were not observed in a single location. A gross
characterization of the analyses is as follows: copper, above 1,000 mg/kg; arsenic,
above 50 mg/kg; lead, above 500 mg/kg; zinc, above 600 mg/kg; mercury, above 2.5
mg/kg; chromium (total), above 500 mg/kg; nickel, above 150 mg/kg; gadmium,

above 20 mgrkg.

Even though ingestion of the contaminated sediment is not likely, there is the
potential for direct contact (dermal exposure} by human receptors using the
shoreline for various activities such as clamming, fishing, or recreational use even
though all fishing and clamming activities have been prohibited by the
Commonwealth of Massachusetts due to the high PCB content. The pure PCB
chemical is known to readily pass through the dermal barrier. It is not clear
whether PCBs adsorbed on the sediments as an oily film should be considered in the
same category, but in the absence of any data it is prudent to conclude that there
is some potential for intake of PCBs by direct contact with the sediments.

The potential risks associated with direct exposure to contaminated sediments
containing high levels of PCBs include acute and chronic toxicity, suspected
carcinogenic effects, and possibly reproductive effects. The effects of aéute or
chronic toxicity caused by exposure to high levels of PCBs could include nausea.
vomiting, weight ioss, swelling of the joints, jaundice, digestive disorders, and
chlioracne. in the case of PCB intake via diffusion through the ékin, no threshold
limits (i.e., concentrations below which it can be considered that there are no
effects) can be set. As a result, the degree of risk cannot be quantified or

cbmpletely defined.
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The critical exposure pathway originating in the sediments is the ingestion of
contaminated aquatic and terrestrial food (e.g., fish, birds, and game) that have
been directly or indirectly exposed to the contaminated sediments via the food
chain. PCBs are highly bioaccumulative, meaning that they accumulate over time
with very little reduction and are not readily eliminated during metabolism in the
biota or man. In addition, PCBs are not easily degraded and are highly persistent in
the sediments. Consequently, they will remain available to uptake in the food
chain if there is no alteration in site conditions. The ultimate risks posed by the

contaminated food sources are addressed in the next section.
335 Potential Health and Environmental Risks: Aquatic Food Chain

PCBs - The presumed pathway of human ex;:osure to PCBs is transport of the
contaminants from the bottom sediments to bottom-feeding aquatic life and to the
water column, up the food chain to the higher organization biota via ingestion of
the bottom feeders and water, and finally to man. Section 3.2.2 describes the
current levels of confamination of food fish and other aquatic species that stem
mainly from the presence of PCBs and metals in the sediment and water.

The potential health risks associated with the ingestion of PCB-contaminated food

sources inciude the following:

e Acute Toxicity - This is defined as exposure to the contaminant either as
a singlé episode or for a short time period. Available, though limited
measures of acute toxicity are oral LDgg values (lethal dose at which 50
percent of test animals died) of 4,250 ppm for Aroclor 1242 and 1,010 ppm
for Arocior 1254 for rats. |If these values are extrapolated t¢ man, it is
likely the leveis of contamination in food sources from the estuary pose g

minimal risk of acute toxicity.

e Chronic Toxicity - This is associated with any toxic effect observed as a
result of chronic (long-term) exposure to sub-lethal doses of PCBs.
Various criteria to assess potential chronic toxicity are possible. One is
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the FDA action level of 2 ppm PCBs in the edible portion of fish or
shellfish, which.has been established as a safe level with acceptabie risks
for human consumption. It has been previously discussed that many
critical species currently exceed this level in the Acushnet River Estuary
and New Bedford Harbor. An even more stringent measure of chronic
toxicity is the Allowable Daily Intake (ADIl), which is based on the Lowest
Observed Adverse Effect Level (LOAEL) for reproductive effects in one
animal and includes an uncertainty factor of 1,000. The ADI for PCBs is
0.021 mg/day, which would be exceeded if more than 2 grams of fish with
PCB concentrations exceeding 10 ppm are eaten per day. Obviously, the
AD! will be exceeded if contaminated fish or shellfish are eaten on a

regular or even intermittent basis.

Carcinogenicity - Animai tests have indicated that there is an association
between carcinogenic tumor production and PCBs. An appraisal of the
data base by the International Agency for Research in Cancer (IARC)
categorizes various aroclors as positive animal and\suspected human
carinogens {IARC Monograph, Supplement 4, 13982). A measure of
carcinogenic potency has been developed by the Carcinogenic Assessment
Group (CAG) in EPA that uses the slope of the linear portion of the
dose-response curve in animal studies (modified by the molecular weight
of the chemical). Factors are presented as orders of magnitude and a
comparison can be made between the 54 suspected human carcinogens
that were assessed. PCBs have been assigned a potency factor of 3. In
the spectrum of carcinogenic potency, i.e. distribution of the factor: 11
of the 54 chemicals had a higher potency, 17 were assigned the same risk,
and 26 had a lower assigned carcinogenic potency factor. The factors are
based mainly on animal oral studies. EPA considers PCBs to be possible
carcinogens. Curently, there is no known safe Ievei of exposure to

carcinogens.
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Heavy Metals - The completion of an exposure path between human receptors and
the toxic heavy metals contained in the sediments has not been established. In the
marine environment, these contaminants are probably immobilized. Solubilities of
the heavy metals {in water) in the probable form, as sulfides, is low. The absence
of available chemical analytical data related to the surface ‘water in the estuary
limits the assessment of health risks and environmental impacts associated with
the presence of the heavy metals. Based on the expected immobility of the toxic
heavy metals in a2 marine sediment, however, concentrations above background or

detection levels may not occur in the water column.
Health risk issues associated with the particular heavy metals are the following:

o Exposure of human receptors to t-he sediment heavy metals wouid
normally take the same path as that described for the PCBs. In addition,
any remedial measure implemented for the potential PCB contamination
probiems wouid alsé address the toxic heavy metals. Direct exposure to
the sedimenté would not pose a health risk as dermal exposure to metals
does not have any reiated health impacts. Toxic heavy metals will not
pass through the dermal barrier, at least in the form in which they are

present in the sediments.

¢ Acute Toxicity - Ingestion of sediments is not likely and the threshold
value for acute toxic effects would not be exceeded in any hypothesized

scenario.

¢ Chronic Toxicity - ADIs might be exceeded by ingestion of contaminated
marine fish and invertebrates. Consequently, there is some potential for
health impacts. However, without any available baseiine data relating to
heavy metal concentrations in edible fish and invertebrate tissues, an
assessment is limited. In the case under study, PCBs are a more

important public health factor than metais.
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s Carcinogenicity ~ 5 of the 8 toxic heavy metals found in the estuary
sediments are.associated with some form of carcinogenicity. These
include arsenic, lead, chromium, nickel and cadmium. However, only
specific compounds are presently associated with human or animal
carcinogenicity. Al of the reported carcinogenic metallic compounds
wouid not be expected to occur in the site-specific circumstances, i.e., in
marine sediments. Conseguently, the relevance of carcinogenicity data in

this site-specific context is questionable,.
3.3.6 Potential Health and Environmental Risks: Surface Water and Groundwater

Surface Water - As well as can be determined, PCB concentrations in the surface

waters of the estuary may not be an important exposure pathway for human
receptors because the estuary is not a potable water supply. Impacts on the
aquatic biota in terms of aquatic toxicity cannot be evaluated, but is likely to be

small in comparison with contributions from the sediments and food chain.

Groundwater - Although the site is defined as a marine estuary and drinking water
is not associated with the site, some assessment of the potential for contaminant
migration to potable water taken from the regional groundwater regime is needed.
As discussed in other sections, there is oniy a remote possibility of any linkage
between the potable water supply and the marine estuary. In addition, because of
the low solubility of PCBs and metals, the possible ingestion of contaminants from
groundwater will be low in comparison to the other exposure pathways just

described.

3.4 Public Welfare Issues

The intent of this seciton is to provide an overview of the socioeconomic settling
within the study area and to identify the principal, potential impacts on waterfront
development and commercial activities caused by the environmental
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contamination. A more detailed study of these issues will be conducted by the
Federal Government, and thus the information contained herein should be

considered tentative and subject to revision.
3.4.1 Harbor Land Use and Development Plans

Waterfront development plans have been linked with the expansion of fishing and
other marine~related industries. Additional berthing areas are desired along the
deep~water shoreline in order to accommodate a greater number of ships. The
creation of additional industrial land and docking areas has been proposed through
land fill and bulkheading of dredge material. The largest developable site currently’
available in the harbor area is the North Terminal. Land avaiiable there may be of
interest to a diverse group of marine-related industries. The low vertical
clearance and repeated failures of the hydraulic system of the Route 6 Bridge are
viewed as contributing factors to the slow development of the North Terminal.
Replacement of the Massachusetts Route 6 bridge has been deemed necessary in
order to reduce the ﬁumber of bridge openings and open the northern harbor to
ships of all sizes. Recreational and tourist uses of the waterfront have also been
encouraged within Athe past decade. Tourist trade in the downtown Historic
District has been increasing, and there is much interest in constructing a
recreational marina on Pope’s lIsland, which is located on the southern side of
Route 6 as it E:rosses the New Bedford Harbor (New Bedford Planning Department,
1984}

Officials from New Bedford and Fairhaven established the joint Harbor Master
Planning Committee in 1876 to consider issues and recommend policies related to
harbor development. As part of this task the Committee adopted the following as

its planning goél:

To enhance the community’s economic development goal by providing
ampie opportunities for stable employment by either maintaining or
expanding existing harbor industries, retaining and protecting the
existing fishing industry, or introducing new harbor-related industries
{(New Bedford Planning Department, 1877).
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The Committee recogniéed several objectives as having the highest priority for
economic development, including guaranteeing the fishing fleet's continued
accommodation at modern piers, setting aside suitable vacant land for future
fishing industry development, and guiding potential oil exploration activities to
sites which meet oil industry needs and cause the fewest conflicts with harbor-

related activities.

As part of the New Bedford/Fairhaven Harbor Master Plan, a land use study was
completed in 1877 to determine the allocation and use of land adjacent to the
harbor. The study area included 637 acres of land on both sides of the harbor.
Approximately 330 of those acres are south of the bridge. Six different land
classifications reflected the harbor's various uses for the purposes of that study:
1) Domestic (residential, cultural, entertainment, and recreational);
2) Manufacturing; 3) Marine related (fishing marinas, retail saie of small boats,
boatyards and shipyards, and warehouse storage); 4) Commerce and services;
5) Transportation and communication utilities; and 8) Vacant buildings and

undeveloped land. Survey results show the following breakdown of iand uses:

Acres Percent of Total
Domestic 895 15
Manufacturing 66 11
Marine-related 28 4
Commerce 79 12
Transportation 205 32
Vacant 164 26

637 100 -

In the New Bedford - Fairhaven Harbor Master Plan, the harbor is viewed as six
different entities: 1) a fishing port, 2) a cargo port, 3) a potential center of
water-related manufacturing, 4) a potential support base for offshore oil
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\exploration and production, 5) an attraction which can stimulate tourist trade and
promote downtown revitilization, and 6) a human habitat, as the harbor area is the
residential setting for over 1,600 people in New Bedford and Fairhaven. These six
different views of the harbor reflect the development goals and issues related to
the waterfront and harbor. Each of the harbor views and the related development

goals are discussed below.

Fishing Port - New Bedford and Fairhaven’s fishing harbor area contains harbor
approaches, channeis, turning basins, piers, bulkheads, loading and unloading areas.
highways and streets, parking facilities, repair services, processing facilities,
wholesale supplies, and retail outlets. Significant development issues related to
the fishing industry included the extension to a 200-mile limit on fishing fleet
activity by the federal government, and identiffcation of future harbor space needs

associated with fleet expansion.

Cargo Port - The harbor area functions as a cargo pert by accommodating primary,
secondary, and auxiliary port uses at the State Pier. Examples of each of these
port uses are the cargo shed, the loading area, and the cargo transit area,
respectively. As part of the Harbor Master Plan, the policy of encouraging State
Pier growth was adopted. Further development of the Pier involves land use
planning, including transportation circulation patterns, and the maintenance,
improvement, and expansion of docking facilities. Maintenance of the harbor itself
can be considered a primary economic development priority for the harbor as part

of both the fishing port and cargo port views of the harbor.

Center of Water-Reiated Manufacturing - Vacant land along the harbor shoreline

has much potential for development. Some of the tracts have adequate rail and
highway access, sufficient provision of utilities, and easy access to deep water
channels. The expansion of water—-related manufacturing would require that each

of these elements be at a suitable level for development of individual parcels.

Support Base for Offshore Oil Expioration - Planning issues related to offshore oil

exploration and production include the identification of suitable vacant tracts for a
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support base and the recommendation of development’ controls tO0 minimize
conflicts between oil a.nd fishing activities (New Bedford Planning Department,
1977). The eventual use of the harbor as a2 support base for offshore oil exploration
will be greatly influenced by the development of the offshore oil industry itself.

Attraction for Tourists - One view of the harbor is that the waterfront scenery is
an attraction which can stimulate tourist trade and promote downtown

revitalization. The Harbor Master Pian reports that:

The ever-changing presence of a lightship, lobster boats, trawlers,
repair yards, draggers, freighters, and Coast Guard cutters, combined
with fine museums, architecturally significant residences, and the
waterfront’'s 19th Century setting, provides a tourist attraction unique
in all the nation (New Bedford Planning Department, 1877).

As part of developing the tourist potential, strategies to connect the opposite
shoreline and provide access between retail districts and the waterfronts were

recommended.

Human Habitat - To protect the residences aiong the waterfront, careful planning
to preserve and enhance the environment was called for in the Master Plan. The
creation of additional waterfront settings for leisure and cultural activities, in such
a fashion as to not interfere with economic activities, was another goal specified in
the plan. Carefully planned recreational, cultural, and residential uses are seen as
a too! to stimulate the economics of New Bedford and Fsirhaven.

35.2 Waterfront Development Constraints and Impacts Due to Environmental
Contamination

Even though more than 200 commercial fishing vessels are moored in New Bedford
Harbor, commercial fishing takes place outside of the harbor. “The New Bedford
Harbor inside the hurricane barrier is permanently closed to shelifishing and the
taking of bottom-feeding fish and lobsters. Outside the hurricane barrier, a large
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area is closed to shelifishing due to high levels of PCBs. Bottom-feeding fish and
lobster are also not allowed to be taken from this area because of PCB

contamination (New Bedford Facilities Plan, draft).

There is also a great deal of concern related to any possible dredging in the harbor
as it may stir up contaminants. The disposal of contaminated dredge spoils is also
a serious constraint. As stated in the 1877 Harbor Master Plan, "serious study must
be given to the question of dredge disposal techniques which will not seriously
impair environmental quality” (New Bedford Planning Department, 1977). To
function as a fishing and cargo port, the New Bedford Harbor must be dredged and
maintained in order to accommeodate large ocean—going vessels. If the harbor is not
maintained, it is possible that important manufacturing concerns, such as fish
processing plants, will move to other ports. In order to function as a support base
for offshore oil exploration in the future, deep water channels will be needed and

therefore dredging will be required.

Another development. constraint related to PCB contamination and the current
inabililty to dredge in the harbor is the lack of a replacement for the New
Bedford/Fairhaven (Route 6) Bridge. The bridge was built in 1903 and over the
years it has become less dependable as the frequency of hydraulic system
breakdowns has increased {New Bedford Planning Department, 1878). The narrow
width of the bridge opening restricts the size of ships thay may proceed to the
northern half of the harbor, and therefore limits the type of cargo shipments that
may be sent or received from present or future businesses there.

‘A major impact of the development constraints on the fishing industry is that
fishermen are unable to fish in the harbor and adjacent waters, thus increasing the
distance of fishing areas and the cost of obtaining certain fish and shellfish. All
boats using the harbor depend upon safe navigation routes. An inability 1o carry
out dredge and fill operations could block the creation of additional berthing space
needed for an expanding fishing fleet and other ships that use the harbor. Regular
channel maintenance is aiso needed to maintain harbor safety for the fishing fleet.
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Another factor that may affect the future location and expansion of the fishing
fleet is whether or not the fish processed near the harbor are perceived as
contaminated simply because sediments in New Bedford Harbor contain PCBs.

Development constraints may also cause impacts to the recreation and tourism
activites that occur in the New Bedford area. The deveiopment of new marinas
may require dredging operations for construction and to maintain channel access
routes. Unless new marinas are built, the number of mooring spaces cannot be
increased and expansion of retail trades and services that serve these boats will be
curtailed. An inability to use the harbor water for swimming or fishing reduces
both the general recreational opportunities available anq the demand for
recreational boating. The desire to  integrate recreation facilities, such as
pedestrian walkways and other circulation pathg, with development on the shoreline
is related to the expansion of business along the waterfront.

Together these physical development constraints cause impacts upon the New
Bedford regional area .and its future economic dex)elopment. There are impacts on
the harbor as a fishing port, cargo port, and as a tourist attraction and human
habitat. Impacts to the fishing industry are very important, as several related

industries are affected.
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4.0 INITIAL SCREENING OF REMEDIAL ACTION TECHNOLOGIES

4.1 Purpose of Initial Screening

The remediation of the hot~spot areas in the Acushnet River Estuary is a complex
undertaking due to the wide range of interactive technical, regulatory,
socioeconomic, environmental, and heaith issues. Technicaily, the relatively
distinct chemical character of the PCBs and heavy metal contaminants introduces
special considerations relative to other types of hazardous waste. The physical and
chemical processes controlling fiow and contaminant transport within the
estuary/harbor/.bay system are many and varied, and the great volume of
contaminated sediments to be dealt with introduces a significant constraint on the
potential options. From a regulatory standpoint, complexities arise due to the

following:

e PCBs maintain a “special waste” ciassification under the current

Massachusetts state regulatory framework.

¢ Precedent-setting actions are lacking under the Commonwealth of
Massachusetts’ hazardous waste laws and policies, since they are being

deveioped and finalized concurrently with this study.

o Additional regulatory controls may be exerted by various federal and
state agencies due t0 the water-based, coastal setting of the project.

e There are differences in the regulations in relation to “offsite” versus

“onsite” removal/disposal options.

The socioeconomic issues focus on the potential impacts of the actions (e.g.,
disposal of contaminated dredge materials) and the sensitivity of these issues to
those directly affected. Environmentally, each potential action has some degree of
impact on the indigenous aquatic resources of the study area, which inciude fish,

crustaceans, freshwater wetfands, salt marshes, etc.
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For these reasons, the fast~track Feasibility Study had to be comprehensive in the
types of potential remeaial actions considered. The number of technologies and
combinations of technologies were excessive; thus, it became necessary to
undertake a phased selection process. At each phase of this process, additional
selection criteria were introduced, and a more detailed analysis of technologies or
alternatives was conducted toward the objective of progressively retaining only the

most feasible alternatives.

The purpose of the initial screening was to identify and assess all existing
technologies applicabie to the remediation of PCB contamination, and to eliminate
technologies that are not teéhnical!y feasible or that do not have a proven
performance record for the intended application. The latter criterion is a
requirement of the National Contingency Plan, and caused the elimination of

numerous technologies in this initial screening phase.

4.2 Selection of Technologies

The individual technologies identified for review can be organized into three
general remedial action scenarios. With reference to Figure 4-1, the scenarios

inciude the following.
¢ The no-action alternative (i.e., maintain the "as is” condition).

¢ Non-removal actions, which involve technologies directed toward the
reduction of contaminant risk without removing the contaminated
material (i.e., the hot-spot sediments). An option under this category is
the construction of hydraulic control structures to eliminate the transport
of contaminants to New Bedford Harbor and Buzzards Bay, in possible
conjunction with backfilling or capping the local sediménts to reduce the
public heaith and environmental risks. The other option is the in-situ
treatment of the contaminated sediments by chemical fixation,

biodegradation, or particie radiation.
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¢ PCB removal actions that attempt to remediate the problem by taking
actions only af:ter the contaminants are removed from the source (ie.,
from the estuary bottom). One option is to remove only the PCBs from
the sediments using separation technologies, followed either by direct
disposal in a controlled environment or by a PCB-destruction process.
The available destruction processeas include thermal destruction, chemical
destruction, biodegradation, and particle radiation (Figure 4-2). The
other type of removal action is to physically remove the contaminated
sediments by excavation or dredging. Following removal, the sediments
either can be directly disposed into a controlied environment, or can
undergo various actions prior to disposal. The iatter actions include PCB
extraction followed by direct disposal or destruction, or a direct
destruction of PCBs in the sediments. In either case, the treated
sediments allow more flexibility in the disposal options, including their

potential placement back into the estuary.

In addition to these remedial action technologies, several types of necessary
support actions also had to be identified and evaluated. These include solids
dewatering by either fixation or mechanical/physical processes, sediment dispersal
control, harbor dewatering, surface water control, and water treatment. The
individual technologies available for these support actions a;'e identified in

Figure 4-2.

43 Results of Initial Screening

As implied in previous sections, the intent of this initial screening process was to
eliminate technologies from further consideration based solely on critical
limitations of the individual technologies themselves. No attempt was made in this
phase of the study to comparatively evaluate technologies in ofder to retain only

the most cost-effective technologies.

The identification and screening of technologies was based on an extensive review

of the aveailable literature; previous work completed at other PCB sites; direct
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contacts with process developers, manufacturers, etc., meetings with EPA, State,
and local officials; site ;/isits; and discussions with experts in related disciplines.
Upon completion, the findings of this initial screening were reviewed by the EPA
and the Interagency Task Force. The resulting comments and suggestions have

been incorporated into this document.

The results of this initial screening process are summarized in Figures 4-3 and 4-4,
which mirror Figures 4-1 and 4-2 with the exception that only those technologies
deemed suitable for further study are shown. The supporting information for the
initial screening is contained in Appendix B. In the appendix, a fact sheet is
provided for each technology that includes a statement of purpose, the operational
principles, @ summary description, a statement as to its technological status, and a
recommended ‘course of action.
ElhwineAion
Even though each general category of alternative (no action, nonremoval actions, of TQ"’“"“‘?“
and PCB removal actions) was retained, more than 60 percent of the individual <Z— f
options and technologies were eliminated in the initial screening process. Al
in—-situ treatment technologies and PCB separation, removal, and extraction
technologies were celiminated because they are still in the developmental or
laboratory/pilot-scale stage and have not been demonstrated for the intendec
application. All but one of the PCB destruction technologies -were eliminated
either for the same reason or because they are not applicable to PCBs bound in &
sediment matrix. The excavation options (dredging is not inciuded in this category)
for sediment removal were ruled out because the thick, unconsolidated sediment
deposits will not provide adequate bearing support for equipment uniess very costiy
support actions are impiemented. Harbor dewatering would also be necessary, but
was deemed inappropriate for technical reasons. The use of a pipeline to convey
the Acushnet River as a surface water control measure was found to be technically
infeasible. Other individual technologies were also eliminated fo; various reasons,

as discussed in Appendix B.

The potential remedial action alternatives and technologies that remain for

consideration in the second phase of screening are summarized as follows:
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No-Action Alternative:

Non-Removal Actions: Hydraulic control using sheet piling or a bypass

channel, in conjunction with in-situ containment of the contaminated

sediments.

PCB Removal Actions: Contaminated sediment removal by dredging, with

direct disposal or incineration before disposal into an upland landfill, a

shoreline disposal site, or an existing, out-of-state chemical landfill.

Support Actions: A reduced number of technologies for solids dewatering,
sediment dispersal controi, surface water control, and water treatment.
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5.0 SECONDARY SCREENING OF REMEDIAL ACTION TECHNOLOGIES

5.1 Objective

The initial screening of remedial action technologies presented in Section 4.0
determined which of the individual technologies were both consistent with the
National Contingency Plan and appropriate to the problems and constraints of the
hot-spot areas. No consideration was given to a comparative evaluation of the
technoliogies 10 determine the “most appropriate” among them. In this section, a
second level of screening is performed on the remaining technoiogies toward the
objective of selecting only the most cost-effective technology in each grouping
that provides adequate protection. This will enable the subsequent development
and evaluation of remedial action alternatives to proceed with a reasonable number

of the most feasible technology combinations.

5.2 Screening Procedure

The remedial action technologies that remained after the initial screening are
reproduced in Figures 5-1 and 5-2. Also noted in the figure (shaded boxes) are the
groupings of technologies that will undergo a comparative screening in this section.
These include hydraulic control, solids dewatering, sediment dispersal, and
sediment dredging technologies. It is these groupings that still include more than
one technology option and for which & comparative screening can be used to
eliminate all but one technology for further consideration.

Other groupings have ealready been reduced to a single technology in the initial
screening phase and need not be considered in the secondary screening. These
include the in~situ containment by sediment capping, PCB destruction by rotary
kiln incineration, and ‘water treatment using a coagulation/sedimentation/filtration
process. The latter grouping actually includes three specific processes as 2
subgrouping, but each represents a commercial variation of the general process
category and a final selection must await treatability studies. Secondary

dewatering will also be retained without a second level of screening. Its potential
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use is limited to a support activity for the options of incineration or hauling to an

existing chemical landfill.

Exceptions to the above scenario are the three options available for disposal of the
dredged sediments. Because of the many policy, regulatory, and environmental
constraints potentially affecting the ultimate recommendation of an upland
disposal site versus an in-harbor disposal site, each was retained for further
analysis in the development and evaluation of remedial action alternatives. The
use of an existing chemical landfill will also be considered in later sections as an

option for disposal of very highly contaminated sediments.

In this section, conclusions and recommendations of the secondary screening are
presented for the four technology groupings being considered. Details of the
screening process, including comparative evaiuations of the individual technologies
in relation to general screening criteria, are provided in Appendix C. It must be
recoghized that the information presented in this section and the related appendix
is for screening purpo;ses, and is not a detailed presentation of the proposed design
features and limitations. Such information is developed in Section 7.0 for those

technoiogies that are integrated into the final remedial action aiternatives.

5.3 Hydraulic Control

The two options being compared for hydraulic control are the construction of a
channel by driving two paralle! rows of marine sheet piling into the harbor bottom,
and the construction of an earthen and rockfill channei. The criteria used in the
screening process include technical feasibility, implementation factors, and

potential impacts.

Based on currently available data on sediment properties and other site conditions,
both the sheet piling channel and the earthen channel are judged to be technically
feasible. Sheet piling has been used successfully in other parts of the harbor, while
earthen channels represent general engineering practice and any design constraints
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can be typically overcome. The design life of an earthen channel is likely to
exceed that of a channel constructed of sheet pile walls, and the maintenance

requirements should also be less for the earthen channel.

The construction cost for the earthen channel has been estimated to be about haif
of the cost of the sheet piling channel. The cost of the sheet piling channel would
increase significantiy if large debris or boulders are present in the shallow portions
of the upper estuary, or if the material specifications must be upgraded if the
sheet piling must also serve as a retaining wall for an in-harbor disposal site. Also,
sheet pile walls could not easily accommodate existing storm sewer outfalls and
would interfere with buried utilities on the harbor bottom. A critical issue that
would affect the cost of an earthen channel is the bearing capacity of the
underlying sediments, but the resuits of previous tests related to a major fill
project in the lower harbor indicate that the proposed sandfill mat foundation

should create a satisfactory support condition.

Each option has general construction problems due to the water-based construction
and the presence of highly contaminated sediments along the proposed alignment.
However, construction techniques are available to deal with these constraints.
Construction of the sheet pile channel is»expected to take slightly less time than
construction of the earthen channel, but the slight difference in construction time
is not éonsidered to be a significant selection factor. The regulatory constraints

and impacts of the two options are likewise not significantly different.
Based on the findings of the screening process, an earthen and rockfill channel is
determined to be the most effective and practical means of conveying the

Acushnet River flows to bypass the hot-spot areas.

54 Solids Dewatering

The technologies available for dewatering the dredged sediment are of two genera:
types: 1) a fixation or solidification process in which the excess water reacts with

flyash and lime to form a stable, cement-like product; and 2) dewatering processes
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that utilize gravity settling of particles in combination with other physical and
mechanical means to densify the materialvand remove the excess water. The latter
processes include simple settling lagoons, in which water is removed by evaporation
and/or surface decant systems; drying beds. which are a variation of a {agoon with
a subsurface piping network that provides free drainage at the base of the dredged
material; and dehydro-drying beds which are similar to drying beds except that
vacuum assistance is provided to augment the drainage system. The portabie
dewatering system uses a more advanced series of clarifiers and hydroclone

separators to achieve solids separation and removal.

There is a limited amount of area available for installing the dewatering
equipment. The area surrounding the harbor is heavily industrialized and populated
{eaving little shoreline open for sediment processing. Areas that are avaiiable for
use are either wetlands or shallow water injlets (coves). Any dewatering process
selected for use should require as little area as possibie. The solids content that
can be achie\}ed by a given process is also an important factor in order to minimize
disposal requirementé and to facilitate subseguent handling, treatment, and
covering operations. A particle size analysis will be required to determine the

technical efficacy of any dewatering process.

The fixation or solidification of sediments does not appear t0 be the most feasibie
alternative for the case under study. Dewatering by this method is achieved by the
addition of materials which greatly increase the volume of materials to be
disposed. This method has not been proven effective for materials containing
levels of organics that are likely to be present in the Acushnet River Estuary.
Costs would also be very high for this alternative in comparison to the other
dewatering methods. QOther critical limitations of fixation are the potential
shortage of flyash sources in the region, and the community and potential public
health impacts of the increased truck traffic for flyash and lime delivery.

A report on pilot-scale testing of the portable sediment dewatering system
indicates that this system is inadequate for the desired use. The cost is relatively

low, but the desired solids content will not be achieved at the design rate of
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loading. Sediments wouid require temporary storage in a lagoon, and the separated
solids would require an additional dewatering step if performance results

equivalent to those of the other options are to be achieved.

The use of either lagoons or drying beds (with or without vacuum assistance) is
technically feasible and could be implemented without severe constraints. The
relative land requirements are similar, since the increased consolidation of the
dewatered sediments achieved by the underdrain systems is offset by the suggested
use of thinner lifts in drying beds. Other factors, such as regulatory constraints

and environmental and community impacts, are also similar for the various options.

The screening of these technologies, therefore, centers on whether the increased
solids content achievable through the use of underdrains and vacuum equipment
warrants the additional capital, operation, and maintenance costs. From a
technical standpoint, the general nature of the sediments (silty sands, glacial
outwash) indicates that lagoons will provide sufficient settling capacity and that
additional physical/mechanical dewatering devices are not necessary. Even the
small clay fraction is expected to settle out within the residencs time of the
lagoon, due to the high salinity of the estuarine waters. The anticipated treatment
of the decant water further eliminates the risk associated with any organic or clay
fractions that do wash out of the lagoon. In summary, the percent solids produced
by simple settling in a lagoon is sufficient for disposal purposes. Secondary
dewatering will be necessary for certain alternatives regardiess of which

technology is chosen.

The additional costs associated with drying beds are small when compared to the
total estimated cost of the overall remedial action alternatives, and one could
argue that drying beds should be implemented to optimize the dewatering
capability of the system. However, the lagoon dewatering system is judged to be
sufficiently effective in achieving the dewatering objectives, and the additional
expenditures and operation/maintenance requirements of drying beds do not

warrant further consideration of this technology.
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55 Sediment Dispersal Control

Even though both sheet piling and double silt curtains are considered to be
sediment dispersal control technologies, their principal technoiogical purpose
differs. Sheet piling can be used to prevent the hydraulic transport of bedioad and
near-bottom sediments and to impound water t0 promote the settling of suspended
solids. However, sediment transport can still take place over the top of the piling
under weir flow conditions. The suspended sediment in the upper water column is
effectively contained by silt curtains. However, since a siit curtain must be
maintained at least 2 feet above the harbor bottom, contaminated sediments could
pass beneath the curtain. As a result, the selection of sheet piling or silt curtains
as sediment dispersal controls is dependent on the intended use within the

framework of remedial action alternatives.

Both sheet piling and silt curtains are expected to be useful in the proposed
alternatives for hot-spot remediation. Sheet piling is recommended for use in the.
construction of a weir to enciose the opening of the Coggeshail Street Bridge.
Such a weir would prevent the transport of bedload and near-bottom sediments to
the lower harbor and would serve as a fina!l sediment trap for any construction-
related sediment release during the implementation of a selected remedial action.
The impoundment created by the structure would reduce fiow velocities near the
channel bottom where 2 concomitant reduction in shear forces will also lessen
sediment resuspension. Tidal and freshwater flows would be able to pass over the
weir structure. The intent is for this structure to be temporary since any other
remedial action wouid negate the need for downstream sediment dispersal control.
No other use of sheet piling for purposes of sediment dispersal control is

anticipated.

Double silt curtains are recommended for use in two ways. First, in conjunction
with the aforementioned sheet piling to reduce the suspended sediment load over
the weir. The silt curtain would be suspended parallel to the sheet pile weir at a
sufficient distance upstream from the weir to be outside the zone of velocity

increases over the weir. Suspended sediments in the upper water column would be

5-8



DRAFT

blocked by the silt curtain and would settle, with subseqhent entrapment behind the
sheet piling. The second -use is as a local sediment dispersal control measure during
construction operations. Although it has been generally concluded that resettling
of most sediments will take place in the immediate vicinity of dredging or other
operations, the silt curtain will provide a physical barrier to any fine—grained or
organic materials that are resuspended. Fabrics have been developed that will
control sediments in the 0.5 mm and smalier particle size range. The attachment
of an absorbent material to the silt curtain would hinder the dispersal of any oily
films that may be generated during dredging operations and other construction
activities. High levels of PCB contamination are likely to be associated with the

oily films.

5.6 Sediment Dredging

Previous studies of alternatives for the remediation of contaminants in the New
Bedford Harbor conciuded that dredging of the contaminated sediments is the only
feasible afternative available. Maost of the remedial acticn alternatives developed
in this study involve dredging. This central importance of dredging from a
technical standpoint is underscored by the refated public heaith and environmental
concerns. The reason for these concerns is that any activity that disturbs and
resuspends the sediments could accelerate the release of PCBs and metais to the

envircnment and downstream areas.

In response t0 these concerns, a thorough literature review of existing technologies
and dredging research programs was conducted as part of this investigation. The
effort was directed toward the most recent technological advances in the
following: reduction of material resuspension; decreased environmental harm;
higher production efficiencies; and greater precision, accuracy, and control over

the dredging process.

Added to these factors are the selection criteria imposed by local site conditions,
and the need to concurrently consider the compatability of all components of the

dredging operation (excavation, transportation, treatment, and disposal) as a total
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integrated system and not as separate components. Particular criteria inciude the

following:
- ¢ The need for a land-based mobilization or the use of a small dredge due to
- a clearance of only 6-10 feet (depending on the tide) at the Coggeshall
- Street Bridge.
- ¢ The production rate to dredge approximately 1 million cubic vards (CY) of
i sediments within a 2-year project period.
[

¢ The compatability of the dredge equipment with the variable type of
material (silts, sands, clay, gravel, possibly boulders and other debris) to
- be dredged.

- ¢ The peed to dredge a minimum of 3 feet of sediment in water ranging in
depth from zero at low tide to approximately 20 feet in the deep, central

- channel.

¢ The desire to maximize slurry density in order to expedite solids

-
dewatering and to reduce the amount of decant water for treatment.
- Based on the secondary screening of available dredging technologies (as reported in
Appendix C), the hydraulic pipeline or “cutterhead” dredge was selected for
- subsequent incorporation into the remedial action aiternatives. Three types of
cutterhead dredges are available, including the rotary, bucketwheel, and horizontal
- auger dredges. The final recommendation was the bucketwheel type with the
capability to recirculate siurry water.
- . .
The selection of the cutterhead dredge was based on the following:
- ¢ Mobilization: The cutterhead dredge can be shipped overland and
assembled on site.
-
' 5-10
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¢ Production Rate: The cutterhead dredge is capable of excavating 1

million CY of sédiment in a 2-year period.

¢ Recirculation of Slurry Water. The cutterhead dredge can recirculate
slurry water, thereby realizing considerable savings by avoiding State and
Federal regulations that require treatment of slurry water prior to

discharge.

e Denser Siurries: The cutterhead dredge can produce denser slurries than
other dredging equipment, which is particularly important given the

limited treatment, dewétering, and disposal space available.

+ Navigability: - The cutterhead dredge can be maneuvered in the estuary

and can operate in shallow or deep areas.

» Sediment Dispersion: The resuspension of sediments due to cutterhead
dredging is rated as average when compared with other types of dredges.
Elevated levels of suspended material are generally localized in the

immediate vicinity of the cutter.

Upon completion of the analysis of dredging technologies, a meeting was heid with
U.S. Army Corps of Engineers personnel at the Waterways Experiment Station in
Vicksburg, Mississippi. This group has several ongoing research projects related to
the dredging of contaminated sediments, and are considered to be leading experts
in this subject. A general conclusion of the meeting was that the problems
encountered in the Acushnet River Estuary are not irreconcilable with the current
state-of-the—-art in dredging, and the local conditions (sediment types, PCB
properties, anoxic saline conditions, etc.) will not involve a singularly high-risk
dredging .operation. The selection of a cutterhead dredge was deemed to be
appropriate within the framework of the availabie data base.

A specific issue raised at the meeting was the appropriateness of recent

technoliogical advances in dredging equipment made by the Japanese to minimize
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sediment resuspension and dispersal. These technologies had been eliminatedw/

initial screening due to perceived restrictions imposed by the which

regulates the use of foreign vessels and equipment in the United States. Concerns
were subsequently raised when it was determined that the Jones Act would not
restrict the use of dredging technoiogies developed in Japan. . The Corps personnel
conciuded that more readily available equipment can satisfy the study
requirements, however, and that the Japanese equipment is only a critical need if
sediment dispersal contro!l even in the immediate vicinity of the dredge is an issue.
Further, these dredges are primarily for use when extremely fine-grained
sediments are involved and may not be capable of operating in a glacial outwash

area due to the possible presenée of gravel, bouiders, and various other debris.

2
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6.0 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES

6.1 Obijective

The screening processes presented in Sections 4.0 and 5.0 have focused on the
applicability and comparative value of individual remedial technologies. None of
these technologies singularly represents a remedial action alternative for the
hot-spot areas. The objective of this section is to develop complete, meaningful,
and implementable alternatives for remediation of the hot-spot areas that are

consistent with the study objectives put forth in Section 1.2,

6.2 |Initial Development of Remedial Action Alternatives

Within the framework of the phased study approach, a remedial action alternative
is developed as a combination of individual technologies, including support actions,
that remained after the secondary screening. ;r’he number of combinations that
could theoretically be deveioped under this general definition greatly exceeds 100,
which would create an impractical evaluation task However, upon closer
examination, many potential combinations include technoiogies that are not
technically compatible or would introduce a redundant or “overkill” situation. An
example of the former wouid bé to incorporate incineration without a dewatering
step, while an exampie of the latter would be to construct a hydraulic control
channe! and then to remove all the contaminated sediments to an existing chemical
iandfill. Other alternative combinations can be excluded from consideration due to
a critical shortcoming with respect to the cost-effectiveness measures described
below. For example, to incinerate all the contaminated sediments or to transport
them to an existing chemical landfill wouid cost in excess of $100 million and may
be prohibitively expensive. Incineration of all sediments would likewise take up to

20 vears to complete, which is unacceptable from a “time to implement

standpoint.

The selected combinations and options represent the results of a progressive

evaluation procedure, and reflect considerable communication with and input from
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the EPA and other Federal, State, and local officials. Numerous other
combinations and variations thereof were evaluated in the course of this study. Of
particular note are the alternatives previously elucidated by others, as for example
the use of the western cove or the North Terminal area as disposal sites. Such
alternatives were specifically evaluated and found to be infeasible. (The two
disposal sites were found to have insufficient land area and storage volume to

satisfy the needs of the altarnative.)

Upon completion of the engineering and scientific evaluation of the potential

combinations, four basic remedial action alternatives were identified. These are:

No action

¢ Hydraulic control of the Acushnet River freshwater and tidal flows to
hydraulically isolate the hot-spot areas, along with a8 submerged sediment
cap to locally isolate the contaminated sediments for public health

reasons.

¢ Dredging of the contaminated sediments combined with closure of part of
the upper estuary to be used as a disposal site, including necessary

dewatering and water treatment steps.

+ Dredging of the contaminated sediments with disposal into a new upland
chemical landfill in the New Bedford regional area, including necessary

dewatering and water treatment steps.

A summary of these alternatives is provided in Figure 6-1. A detailed description
of each is presented in Section 7.0. As indicated in Figure 6-1, the two dredging -
alternatives include three optional actions prior to the disposal of the most highiy
contaminated sediments (> 500 ppm PCBs). These are the direct disposal of all
dredged sediments into the respective in-harbor or upland disposal site (i.e, no
post—-dredging actionj, the incineration of the PCBs in the highly contaminated

sediments prior to disposal, and the removal of the highly contaminated sediments
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to an existing chemical landfill (e.g., the CECOS facility in New York). A cost-
effectiveness analysis of. these options is straightforward and independent of the
choice of either an in-harbor or upland site. An evaluation and selection of the
most cost-effective of these options will be made in this section prior to the final

evaluation of the overall remedial action alternatives in Section 8.0.

Two additional options exist for the in-harbor disposal of contaminated dredge
material. The first is whether lining the bottom of the disposal site is necessary
and cost-effective relative to simply placing the dredged sediments onto the
existing harbor bottom. This option will be at least partially influenced by policy
and regulatory decisions, and thus both the lined and partially lined alternatives
will be retained for a detailed cost-effectiveness evaluation in Section 8.0. The
other option is whether the disposal area should be developed simply by ciosing off
a portion of the harbor using a single embankment or whether a channel (i.e., a
double embankment) should be constructed to effect a more positive control on
local flow conditions. As with the post-dredging option, the evaluation and
selection of a single versus double embankment is straightforward and will be
completed in this section. Note that this option only pertains to the dredging and
in-harbor disposal alternative. A doubie embankment channel will be retained for
the hydraulic contro! aiternative since flow control is critical and the downstream
end of the channel must be locéted near the center of the estuary to tie into the

opening at the Coggeshall Street Bridge.

Prior to an evaluation of these options in Section 6.5, a series of effectiveness
measures and cost measures will be developed. These measures were used as the

principal evaluation criteria in this and subsequent evaluations.

6.3 Effectiveness Measures

Whether a remedial action achieves its stated objectives depends in large part on
the technical feasibility of the action. In addition, the reduction of health effects
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and environmental impacts, institutional constraints, and public acceptability must
also be considered when judging the effectiveness of an action. Based on these

concerns, a set of independent “effectiveness measures” were developed as follows:

1 J

Technology Status

e Risk and Effect of Failure

* Level of Cleanup/lsciation Achievable

e Ability to Minimize Community Impacts

e Ability to Mitigate Effects on Public Health, Welfare, and the

Environment
. Time'Requirec_i to Achieve Cleanup/lsolation
e Commercial Impacts
+» Acceptability of Land and Water Use After Action
These eight effectiveness measures are defined as foliows for the hot-spot areas.

Technology Status

Technologies involved in a remedial alternative are either proven, widely used, or
experimental when applied to uncontrolied hazardous waste sites. Generally, a
proven and widely used technology is to be rated highest, and experimental
technologies lower. For some specific pollution problems, the only technology
available for use at uncontrolled sites may be in the experimental stage. in such &
case, an experimental technology may be chosen as cost-effective if it is highly
rated with respect to the other effectiveness measures. Because proven and widelv

used technologies are available for remediation of the hot-spots, and experimental
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technologies have been previously eliminated in the screening process, this

criterion will not be evaluated further for each individual alternative.

Risk and Effect of Failure

The risk factor is used to assess the potential of failure of the remedial action to
achieve its stated objectives and the overall consequences of such a failure. A high
risk is associated with high potential for failure and significant impacts.
Alternatives with a low potential for failure and relatively minor potential impacts
resulting from failure are considered low-risk alternatives. The public’s perception
of the risk and effects of failure must also be considered, since this could play a

role in the eventual acceptance or rejection of the action.

Level of Cleanup/isolation Achievable

This factor attempts to evaluate how “clean” the site will be after the remedial
action is implemented. The levels of cleanup achievable range from *no action” to
complete excavation and removal or encapsulation of wastes. For purposes of this
study, cleanup implies that pollutants are removed from the site and/or the
environment by the remedial action alternative, whereas isolation means that the

transport of pollutants from the site to the environment is stopped or siowed.

Ability to Minimize Community Impacts

A community impact is broadly defined as any change in the normal way of life
which can be directly or indirectly attributed to the execution of the remedial
action, These changes include increased noise during the action, traffic’
congestion, loss of access to the site or to roads near the site, decline in property
values, and stress related to all of the above and to uncertainty about health risks.
Also inciuded are actions that people would not normally undertake, such as moving
permanently from a condemned property or moving to temporary {odging during the

remedial action.
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Ability to Mitigate Effects on Public Health, Welfare, and_the Environment

This measure compares the remedial alternatives in terms of how well they attain
relevant public heafth and environmental standards or criteria, such as those under
the Safe Drinking Water Act, Clean Water Act, or Clean Air Act, both during and
after the implementation of the remedial alternative. Alternatives will be
compared on level of anainment rather than just attainment or non-attainment, In
addition, the alternatives will be evaluated on their ability to effectively mitigate
and minimize damage and provide adequate protection of public health, weifare,

and the environment.

Time Required to Achieve Cleanup/isolation

The time required for a remediai action alternative to achieve its designed degree
of cleanup or isolation may range from months to many years, depending on the
technology involved and site conditions. The evaluation of alternatives relative -to
this factor must consider not only the time required to construct and impiement an
action, thereby satisfying some objectives (e.g., elimination of the risk of direct
contact with contaminants), but als¢o the time necessary to fully satisfy the
remaining remedial action goals once the action is implemented (e.g., reduction of

contaminant levels in the food chain to target values).

Commercial Impacts

This factor evaluates the impacts of the remedial alternatives on the commercial
environment of the harbor area, since the impacts (either positive or negative) of
remedial measures performed in the estuary will be felt in the downstream areas.
These impacts include the effects of the actions on harbor transportation and the
commercial fishing industry in the harbor, both during and after the performance

of the remedial action.
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Acceptability of Land and Water Use After Action

This factor assesses the remedial actions in terms of achieving the best use of the
land and water resources of the site after the action has been completed.
Resources that may be affected as & direct result of a2 remedial action, such as
those at a waste disposal site, must also be considered. The best use of the
resource is not limited to economic considerations, but must also evaluate the

needs of the community as a whole (e.g., parks, greenbelts, recreation, etc.).
6.4 Cost Measures

According to the National Contingency Plan, a total cost estimate for a remedial
action must include construction costs and annual operation and maintenance costs.

Direct capital costs may include the following cost components:

¢ Construction Cost - Components inciude equipment, labor (including

fringe benefits and workman’s compensation), and materials required to

install a remedial action.

¢ Equipment Costs - In addition to the construction equipment cost

component, remedial action and service equipment should be included.

e Land and Site Development - Costs inciude land-related expenses

associated with purchase of land and development of existing property.

e Buildings and Services - Costs inciude process and non-process buildings

and utility hook-ups.
Indirect capital costs may include the following components:

e Engineering Expenses - Components will include administration, design,

construction supervision, drafting, and testing of remedial action

alternatives.
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e legal Fees and License/Permit Costs - Components will include

administrative and technical costs necessary to retain licenses and

permits for facility installation and operation.

¢ Relocation Expenses - Relocation expenses should inciude costs for

temporary or permanent accommodations for affected nearby residents.

o Start-up and Shake-down Costs - Costs incurred during remedial action

start-up for long~term activities should be included.

e Contingency Allowances - Contingency allowances should correlate with

the reliability of estimated costs and experience with the remedial action

technology.
The operation and maintenance costs may include the following components:

e OQOperating Labor Costs - Inciude all wages, salaries, training, overhead,

and fringe benefits associated with the labor needed for post-construction

operations.

¢ Maintenance Materials and Labor Costs - inciude the costs for labor,

parts, and other materials required to perform routine maintenance of

facilities and equipment for the remedial alternative.

¢ Auxiliary Materials and Energy - Include such items as. chemicals and

electricity needed for treatment plant operations, water and sewer

service, and fuel costs.

¢ Purchased Services - Include such items as sampling costs, laboratory

fees, and professional services for which the need can be predicted.
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o Disposal Costs - Costs should include transportation and disposal of any
waste materials, such as treatment plant residues, generated during

remedial operations.

* Administrative Costs - Cover all other O&M costs, including labor-related

costs not included under that category.

s Insurance, Taxes, and Licensing Costs - Include such items as liability and

sudden and accidental insurance, real estate taxes on purchased land or
right-of-way, licensing fees for certain technologies, and permit renewal

and reporting costs.

¢ Maintenance Reserve and Contingency Funds - Represent annual

payments into escrow funds to cover anticipated replacement or
rebuilding of equipment and ahy large, unanticipated O&M costs,

respectively.

Construction costs and operation and maintenance costs were estimated for each
remedial action alternative using the appropriate cost categories stated above.
For operating and maintenance costs, a “present-value” analysis was used to
convert the annual costs t0 an équivalent single value. Operation and maintenance
costs were considered over a 20 vyear period; a 10 percent discount rate and
0 percent inflation were assumed.

6.5 Cost-Effectiveness Evaluation of Subalternatives

In this section, the relative cost-effectiveness Of each option under consideration is
evaluated in relation to the measures developed in Sections 6.3 and 6.4. Because
the basic objective of this evaluation is to compare the cost-effectiveness of the
subalternatives, only the differences associated with the various options will be
presented. The overall development of the cost-effectiveness of the selected
options will be completed as part of the evaluation of remedial action alternatives

in Section 8.0.



DRAFT

6.5.1 Single Embankment Versus Double Embankment Channel

Description: The double embankment option involves the construction of a pair of

parallel embankments between which the freshwater flows of the Acushnet River

’Estuary will be conveyed from the uppermost portion of the harbor to a point

downstream of the proposed in-harbor containment site. The embankments, which
will be largely constructed from glacial till, will be founded on a four-foot bthick
layer of sand fill overlying the fine-grained harbor sediments. Filter fabric will
cover the glacial till embankments in order to prohibit the migratioh of
contaminants through the embankments and into the uncontaminated waters of the
channel. A protective layer of rockfill will be placed on the embankments and the
bottom of the channel. As designed, the western embankment will restrict river
flows from the New Bedford shoreline and the esastern embankment will serve as a
retaining structure for the in-harbor disposal site. Contaminated sediments will be

removed prior to construction.

The single embankment will be constructed similar to the eastern embankment and
will simply separate the flows of the Acushnet River Estuary from the proposed in-
harbor disposal site. In essence, a channel will be formed using the existing

western shoreline as one channel bank and the embankment as the other.

Risk and Effect of Failure: If properly designed and constructed, there wouid be

minimal risk of failure of the channel embankments. A failure of either the
eastern embankment of the channel or the single embankment will result in a
similar risk. In each case, PCB-contaminated sediments would be potentially
released into the harbor environment and would be susceptible to downtream
transport. An uncontrolled situation similar to the status quo in the estuary would
result. An increased risk of the double embankment is the potential failure of the
western embankment. However, preliminary caiculations indicate that flood water
elevations in the channel would be less than 1 foot above predicted harbor fiood
elevations under existing conditions. Therefore, a failure of the waestern

embankment would not cause significant additional impacts.
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Level of Cleanup/Isolation Achievable: Both options would provide a similar level

of cleanup and contaminant isolation. One slight difference is that a small amount
of contaminated sediments can be expected to remain in the harbor after dredging,
and an additional area containing these residual contaminants would be covered by

the doublie embankment channel.

Ability to Minimize Community Impacts; Any significant community impacts will

be common to the two options, both during construction and upon completion. Two
impacts associated only with the doubie embankment are the elimination of
additional areas for potential recreation or fishing use, and the fact that access to

upstream reaches of the Acushnet River will be limited to the channel itself.

Ability _to Mitigate Effects on Public Health, Welfare, and the Environment: Most

of -the environmental impacts caused by channeling the Acushnet River are
common to the construction of a single embankment or a doubie embankment.
However, the impacts of a single embankment on wildlife would be less severe than
a double embankment channel. The double embankment channel would be of
uniform dimension, eliminating the shallow water and siow velocity areas that
provide breeding and feeding areas for aquatic species. The single embankment
would only slightly alter the streamflow velocity; thus, breeding and feeding areas

woulid not be as heavily impacted.

Another difference woul'd be associated with discharges to the river. Construction
of a double embankment channel would force industries that discharge treated
effluent or non-contact process water to the river at the present time to either
extend their outfalis to the new channel or pay for treatment at the municipal

wastewater treatment plant.

Time Regquired to Achieve Cleanup/isolation: If properly scheduled, the time

required to construct the double embankment channel is only slightly greater than

that required for construction of a single embankment.
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Commercial Impacts: Neither embankment option will have direct impacts on

commerical usage .of the estuary and harbor since the upper harbor is not navigabie

for large vessels.

Acceptability of Land and Water Use After Action: The channel created by the

double embankment will have no future use other than to convey fiows. 0On the
other hand, use of a single embankment will retain the channel portion of the

harbor for recreation, fishing, and related uses.

Costs: The estimated total cost for the double embankment channel is about twice

the estimated cost for the single embankment.
6.5.2 Post-Dredging Actions on >500 ppm Sediments

Description: No Post-Dredaing Action -  Under this option, sediments having a

PCB concentration exceeding 500 ppm will be handled and disposed in the same

manner as those having a concentration iess than 500 ppm.

Description: Incineration - Under the incineration option, sediments having a PCB

concentration greater than 500 ppm will be dredged from the upper harbor. The
dredged materials will be placed in a temporary containment site 10 be constructed
at the cove located on the western shore of the upper harbor where primary
dewatering will occur. The sediments will be further dewatered via a belt filter
press, with the resulting water being treated at a facility to be constructed nearby.
The dewatered sediments will then be incinerated in a rotary kiln unit and the

residue disposed in either an upland or in-harbor containment site.

Description: Existing Chemical Llandfill - The final option of contaminatec

sediments removal to an existing landfill will be similar to the incineration optiorn
up through secondary dewatering. The dewatered sediments will be transported by

_truck to a railroad loading vard located approximately 1 mile south of the cove.

and then by rail to an existing chemical landfill such as the CECOS facility near

Niagara Falls, New York.
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Risk _and Effect of Failure: The risks associated with these options vary

considerably. The risk.of no post-dredging action is maximized for an upland
disposal site since highly contaminated sediments would be transported in an
untreated state, and any spillage may contaminate offsite areas and cause a health
risk. If proper precautions are observed, the probability of spiflage is low. It is
also noteworthy that the dredging, temporary storage, and transfer operations will
all tend to mix the removed sediments. As a result, it is likely that extremely high

in=situ concentrations will be dampened out prior to actual transport.

There is a possibility of failure at the containment site, which wouid result in
contaminant migration to surface waters or groundwater. For a properly
constructed containment site, however, the probability of this occurring is low. An
associated risk of the direct disposal of high-level PCB waste is the increased
potential for long-term migration from the disposal area. The degree of risk is
dependent on the disposal option, and would be most significant for a partially lined
in-harbor site. The. nature of PCBs to be immobilized by sediments offsets this

risk, and the vertical and lateral extent of any such migration wouid be limited.

The risks associated with incineration are an incomplete incineration of PCBs,
which could lead to the formation of poiychiorinated difurans (PCDFs) or other
related compounds, and ,ineffect'ive flue gas cleanup that couid release PCBs (and
potential byproducts) and metals to the atmosphere. Proper design a&and
construction of the facility and continuous monitoring of the process would

minimize the probability of occurrence.

Spillage during transport is the principal risk associated with removal to an

out-of-state landfill.

Level of Cleanup/isolation Achievable: The level of cleanup will be essentially

complete for all three options if the removed sediments are properly disposed. For
the incineration process, TSCA requires at least a 99.99 percent destruction

efficiency for PCBs.
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Ability to Minimize Community Impacts: Even though the types of community

impacts vary among options (e.g. increased traffic levels, incinerator noise and
potential air releases, and increased barge/rail traffic), the levels of the respective
impacts are similar, and no significant differences exist as factors in the selection

process.

Ability to Mitigate Effects on Public Health, Welfare, and the Environment: All

options would have the same impacts relative to the construction of an in-harbor
versus upland disposal site. The major difference concerns the post-dredging
action involving incineration, since incinerating contaminated sediments near the
harbor will eliminate the hazards associated with transporting them long distances.
The removal of the incinerator upon compietion will eliminate any visual impacts
that would result from leaving a building on site. Stack products must be
monitored for the presence of PCBs and metals. If the incinerator operates
properly, PCB contaminated fugitive dust will be essentially non-existent.

The use of an existing. secure chemical landfill would have beneficial effects on the
environment. A weli-designed and weli~-managed facility will prevent or minimize
impacts on nearby residents. The adverse impacts are a result of solids removal
and transport to the facility. This option would involve greater transport distances
than those involved with the other two options, thus exposing more people to a

potential leakage, spillage, volatilization or a vehicle accident.

Time Required to Achieve Cieanup/isolation: No additional time will be required
to implement the overall remedial action under the no post~dredging option. The

time required for incineration is directly dependent on the number of incinerators
employed and is expscted to be on the order of 6 years. The minimum time period
is approximately twice the implementation time for the overall remedial actiorn,
and thus incineration would create a significant delay. Any delay or shutdown
would have a critical impact on remediation since dredging to satisfy other
implementation needs (e.g., embankment construction}) would be slowed or halted.
Removal of sediments to an existing chemical landfill can be expected to require

approximately 4.5 years for completion, or longer if the available storage at the
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landfill becomes limited or is allocated among a number of hazardous waste
cleanup projects. These times represent actual construétion and operatio_n times
and may be approximately 25 percent longer to allow for appropriate planning and
design, as well as to account for poor weather and logistical difficulties.

Commercial Impacts: Only the option of sediment removal to an existing chemical

landfill would have a potential commercial impact since the railroad and railroad
yard will be needed for sediment transfer and transport over a long time period.

The overall impacts of these demands are not fully known at this time.

Acceptability of Land and Water Use After Action: There will be no significant

differences among the options as to the post-action use of land and water
resources. The no-action and incineration alternatives will require a larger
disposal area since the highly contaminated sediments will not be physically
removed from the regional area. The incineration and removal options require the

use of an additional area for temporary sediment storage and dewatering.

Costs: Based on the alternative of sediment dredging and the use of a partially
lined, in~harbor disposal site, with an estimated cost of $27.8 million with no post-
dredging action, the costs of the incineration option and the option of removal to
an existing landfill are approximately 2.6 times higher and 3.5 times higher,

respectively.

6.6 Selection of Subaiternatives

A comparison of the cost-effectiveness measures for the single embankment anc¢
double embankment channel for the in-harbor disposal alternative indicates that
the single embankment option has a lower cost, requires less time for
implementation, and has fewer impacts than the double embankment channel.
Each option has been judged to provide a comparable level of cleanup and general
effectiveness. For these reasons, the single embankment option has been selected

for integration into the in-harbor disposal alternative.
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For the post-dredging options, the relatively high cost and time to achieve
cleanup/isolation justify the elimination ofdfhcineratiod and sediment removal to an

existing chemical landfill. This is particularly valid in this case since no option <—_ °

exhibits exceptional value with respect to the effectiveness measures. Each option
involves moderate levels of risk, each has the potentiai for limited community
impacts, and each provides a similar level of clean-up. As a result, the remedial
actions evaluated in the next section will assume that dredged sediments wiil go

directly to & dewatering/disposal facility regardiess of PCB concentration.
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7.0 DETAILED DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

7.1 Objectives

The following subsections describe engineering, construction, and implementation
features of the remaining remedial action alternatives. The no-action alternative
is not addressed in this section. Prior to construction and implementation of any
remedial action, a detailed engineering design will be completed. Review and
approval by appropriate regulatory agencies will be necessary throughout all phases
of the project.

7.2 Hydraulic Control with Sediment Capping

This alternative requires that the freshwater flows of the Acushnet River be
carried by an earthen and rockfill channel constructed along the western shoreline
of the upper harbor. The river will be channelized using a pair of parallel
embankments with a riprapped bottom so that the river flow will be isolated from
existing contaminated sediments on the harbor bottom. The embankments will be
constructed to a height which will prevent overtopping during flood conditions,
except near the harbor opening beneath the Coggeshall Street Bridge, where the
embankment height will be lower to aliow tidal fluctuations from the lower harbor
to pass into the upper harbor. The harbor bottom will be covered with clean fill in
order to isolate the contaminated sediments from the water column. Sediment
dispersal control will be implemented prior t0 construction. A plan view of the

proposed alternative is presented as Figure 7-1.
Step 1: Install Sediment Dispersal Control

Sheet piling will be driven to form a barrier across the op;ening under the
Coggeshall Street Bridge. in order to develop lateral support, the piling will be
driven through the soft harbor sediments and into the underlying sand and gravel
layers. The piling will be placed to form a pair of paraliel walls, which will be
cross-conﬁected and braced by additional sheet pile sections attached to the walls
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with “T* joints. Rockfill or glacial till will then be placed into the space between
the walls, as shown oﬁ Figure 7-2, to give the combined structure additional
resistance to lateral forces created by tidal fluctuations. The top of this structure
should be approximately at the mean low tide elevation so that tidal-waters can
freely pass over the top of the piling. The depth to which the sheet piling should be
driven will depend on the characteristics and depths of the subsurface materials,

and further investigation of these parameters will be required for final design.

A double silt curtain is to be employed in conjunction with the sheet piling. The
curtains, which will be suspended from buoys on the water surface, will be located
upstream of the sheet piling at a distance that is beyond the effects of water
velocity increases over the piling walls. Weights will be attached to the bottom of
the skirt in order to maintain proper positioning of the curtain. As an optimum
condition, the skirt should extend to within 1 to 2 feet of the harbor bottom, but
should not exceed 10 feet in depth. However, in deeper water the curtain will be
farther from the harbor bottom, but should still be effective in providing a
downward movement of the suspended solids which will then be trapped behind the

sheet pile wall.

A section which depicts the proposed control mechanisms is presented as
Figure 7-3. The sediment dispersal control mechanisms must be removed in order

to compiete construction of the earthen channel.
Step 2: Construct Double Embankment Channel

in order to provide a proper base for the channel embankments, a sand bilanket
must be placed on the existing sediments, Tibbetts Engineering Corporation has
previously engineered a major fill project in the lower harbor utilizing such a
blanket. A 4-foot thickness of sand was found to be sufficient ‘for surcharges of
comparable magnitude to those expected for this alternative, although this
thickness may vary greatly depending on the thickness and properties of the silt
layer in the upper harbor. It is recommended that the granular blanket be placed
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$O as to extend beneath both embankments and the proposed channel bottom
in-between, as well as at least a 15-foot distance beyond the limits of the

embankmaents.

Glacial till will next be placed in order to construct the core of the two
embankments. Till will be dumped and spread onto the bianket until the material is
even with the existing water level. The till will then be placed in 6-inch lifts and
compacted using a smooth-wheeled roller. Other methods of compaction may also
be suitable depending on the properties of the buried silts. The embankments will
be constructed with sidesiopes of 2 horizontal units to 1 vertical unit (2H:1V) and
to a final grade of at ieast +8 feet mean sea level (msl). The elevation of the
embankment near the Coggeshall Street Bridge shall be lower than adjacent
embankment elevations. This will allow some tidal flows to pass from the lower
harbor into the upper estuary in order to maintain a water exchange with open-
water areas outside the channel, thus preventing stagnant water conditions from
developing. The top of the embankment in this area has been set at +1 foot (msl)
so that an exchangé will occur during approximately half of the tidal cycle
(Figure 7-4). Upon compietion of the placement of the glacial till, a filter fabric
will be placed over the till in order to minimize transport of fine (and possibly
contaminated) sediments through the embankment cores. In order t0 protect the
core from the erosional effects of both wave action in the harbor and open channel
flow between the embankments, the faces of the embankments will be covered
with rip-rap. The rip-rap layer will be approximately 3 feet thick, and will be
sized to withstand the expected erosional forces. Topsoil will be placed on the top
of each embankment. The topsoil will provide a suitable material for the
establishment of vegetation and a smooth surface for the facilitation of
maintenance and access. A typical channel cross section is presented as

Figure 7-5.

Since the properties of the harbor sediments are not conclusively known, as
mentioned in Section 2.6, it is recommended that engineering studies be conducted
in order to assess the stability of the channel embankments with respect to slope

e
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stability and bearing capacity failures. Engineering analyses should also be
conducted to determiﬁe the potential for excessive settiement of the
embankments. If it is determined that this potential exists, additional embankment
height will be required to assure a final grade of +8 feet (msl).

Step 3: Cover Existing Sediments

The areas of contaminated harbor bottom located on both sides of the channel will
be covered with clean sediment fill in order to isolate the contaminated sediments
from direct human exposure, bottom feeding organisms, and the harbor waters.
Previous studies (O'Connor, 1980, NUS. 1883) have indicated that a 3-‘to 4-foot
thick layer of clean material may be appropriate for proper isoiation, although the
thickness will depend on the physical properties of both the contaminated
sediments and the cover material Clean sediments will be obtained from
Buzzard’s Bay by using conventional dredging practices. The material will be
loaded onto barges, and transported to the downstream side of the i-195 Bridge, at
which point further transportation by barge/tug becomes infeasible due to the lack
of clearance under the bridge. Pumps will be utilized to remove the sediments
from the barge, and the material will be transported by a hydraulic pipeline to the
desired discharge point in the upper harbor. Care must be taken in the placement
of the cover material so that contaminated sediments are not greatly disturbed and

resuspended from the harbor bottom.

7.3 Sediment Dredging with in—Harbor Disposal

This alternative requires the contaminated sediments to be dredged from the upper
harbor and disposed in an in-harbor containment site. Before dredging begins,
sediment dispersal control structures will be installed at the harbor opening
beneath the Coggeshall Street Bridge. The southernmost cove on :the western shore
of the upper harbor will be used as & temporary containment site by constructing
an earthen retaining embankment. Sediments from the proposed iocation of the in-

harbor containment site embankment will be dredged and pumped to the temporary
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containment site. Next the in-harbor containment site embankment will be
constructed of earthen materials and lined on the disposal side, which will isolate
the contaminant area from the Acushnet River and harbor waters. Dredging of the
remaining areas outside of the embankments in the upper harbor will then proceed
with the spoils being pumped to the permanent containment site; previously
dredged sediments contained in the temporary site will be concurrently pumped to
the permanent site. All resultant supernatant water in both containment sites will
be removed for subsequent treatment in order to eliminate the potential for
recontamination of the estuary. Finally, the permanent containment site will be
capped to further isoiate the contaminants. A plan view indicating the sequential

steps of this alternative is presented as Figure 7-6.

If required, a similar alternative could be ir—nplememed that will utilize a fully
lined site instead of a partially lined site. The additional liner will completely
underiie the site and will serve to isolate the contaminants from groundwater
systems beneath and .adjacent to the harbor. Such an alternative will require that

contaminated sediments beneath the proposed in-harbor containment site be

removed prior to liner placement if the full intent of the liner is to be realized.
Those sediments beneath and outside of the containment embankment must also be
removed. The material dredged from underneath the embankments and inside the
containment area will be stored in the temporary containment site until completion
of the liner placement. All contaminated sediments will then be disposed in the

containment site, as above.

Step 1: Install Sediment Dispersal Control

The sediment dispersal control structures will be designed and constructed in the
same manner as discussed under the hydraulic control alternative. Removal of the

sheet piling and curtains will take place following the compietion of all dredging

activities.
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Step 2: Construct Temporary Containment Site

The southernmost cove on the western shore of the upper harbor will be utilized as
a temporary containment site. A sand blanket will first be placed on existing
sediments to provide adequate support for the glacial till embankment. The 6-inch
lifts, with 2H:1V side slopes. Material placed on the existing shoreline can
thickness of this blanket will be approximately 4 feet, but may be greater
depending on physical properties of the harbor sediments. Glacial till will then be
placed either on the sand blanket or existing shoreline to form a containment
embankment with final grade at approximately +10 msl. The fill will be placed in
be compacted using a vibratory roller. However, vibratory compaction methods
may not be suitable for in-harbor use due to the potential for liquifaction of the
underfying fine-grained material. Finally, the embankment will be covered with
riprap on the side adjacent to the harbor. A typical cross-section of the temporary

containment site is presented as Figure 7-7.
Step 3: Dredge and Dispose in Temporary Containment Site

Since a permanent in-harbor disposai site is to be constructed, initial dredging
activities will remove sediments from the approximate location of the proposed
containment embankment. A hydraulic pipeline cutterhead dredge will be used for
all proposed dredging operations, fitted with a bucketwheel cutterhead that has
recirculating capacity for the dredged water. This type of dredge can be used at
dredging rates of 70 to 250 yd3/hr (in-situ sediments). The production rate is
variable, depending on the sediment particie size and the equipment size. Typical
dredge cuts will be approximately 3 feet in depth. The hydraulic pipeline will

convey the slurry to the temporary containment area.
Step 4: Construct Permanent Containment Site

Upon completion of dredging of the proposed containment embankment area, a
sand blanket will first be placed to deveiop subgrade support for the embankment.
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Next, the glacial till core will be placed and compacted as discussed previously, t0
a final elevation in excess of +8 feet msi. Outward sidesiopes will be 2H:1V, but
the inward sideslopes will be 2.5H:1V, which is more suitable for the ‘later

placement of a membrane liner,

An impermeable membrane will be instalied on the inward face of the containment
enbankment in order to stop contaminant migration from the containment site
through the embankment. To protect the membrane, a 1-foot thick layer of sand
will be placed both underneath and on top of the liner. The portion of the
embankment which faces the open harbor will be covered with a 3-foot thick layer
of riprap for erosion protection. Figure 7-8 presents a typical cross-section
through a partially lined, in-harbor containment site.

Step 5: Dredge and Dispose in Permanent Containment Site

All remaining areas outside of the containment site will be dredged to an
approximate depth of 3 feet below the present sediment surface. Dredge spoils
will be pumped via & pipeline directly into the permanent containmaent site.

Step 6: Transport Sediment from Temporary Containment Site to Permanent

Containment Site

Sediments contained in the temporary containment site will be removed by a
dredge and transported by a pipeline of between 6 and 12 inches in diameter.
Additional booster pumps should not be required for theApumping distances
expected. The appropriate pipeline size and pumping rate may vary depending on
1) the dredging rate and storage capacity of the containment site, and 2) the
dredged sediment properties (void ratio and grain size). Hydraulic transport of
sediments from the temporary containment site can be accomplished concurrently

with the dredging of the rest of the upper harbor.
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Step 7: Treat Water
Water to be treated will be of two origins:

e Surface water within the containment sites which was originally a portion
of the harbor water body, and was subsequently trapped upon construction

of the containment site.
e Supernatant water from the dewatering of the dredge spoils.

Since both will contain potentially contaminated suspended solids, all of the water
will be decanted from the surface of the containment site and transferred by
pumps and pipeline to a treatment plant. The-major components of the treatment
plant will inciude a flow equalization tank, chemical addition tank, ciarifier, and
filters filled with Klensorb and activated carbon (or variation thereof), as shown in
Figure 7-9. Baffles wili be added to the flow equilization tank for grit removal.
Design flow rates will Hepend on both the dredging rate and the storage capacity of
the containment sites. The overall plant design is dependent on the contamination
types and levels found in the water, and both bench and pilot scale studies will be
required for final design. Water quality monitoring of the effluent from the
treatment plant will be necessary in order to satisfy discharge permitting

requirements.
Step 8: Cap Containment Site

After completion of the dewatering of sediments within the permanent
containment site, the landfill will be capped with an impermeable membrane. A
1-foot thick sand layer will be placed on both the top and underside of the
membrane. Two feet of topsoil will then be placed as the final cover, and the
entire site revegetated. The top of the landfill will be graded to slope away from
the harbor at 2 minimum 2 percent slope in order to limit surface runoff on the
harbor side of the site and subsequent flushing of fine grained material from within



Li-L

[ 1 B l § [ | [ ] ] B
CHEMICAL
ADDITION
e e -
— l i PUMP L
FLOW STATION
EQUALIZATION
TANK
WITH DEGRITTING BAFFLES
< RETURN.

@ EFFLUENT

WATER TREATMENT PLANT SCHEMATIC

U— # SOLIDS REMOVAL

FIGURE 7-9

HINIUS

NEW BEDFORD HARBOR SITE, NEW BEDFORD, MA CORPORATION

o A Halliburton Company



8i-L

SAND BLANKETS, I' THICK

2% SLOPE MIN. TOPSOM., 2' LAVER VEGETATION
& l X I 3

i i + i

- 'J&I,

GLACIAL TILL CORE

RIPRAP, 3’ LAYER

UPPER NEW BEDFORO HARBOR

OREDGE SPOIL

GLACIAL TILL CORE
EXISTING SHORELINE

IMPERMEABLE MEMBRANE

APPROXIMATE DEPTH OF LOOSE SILT

TYPICAL CROSS-SECTION
PARTIALLY LINED IN-HARBOR CONTAINMENT SITE WITH CAP

NEW BEDFORD HARBOR SITE, NEW BEDFORD, MA
NOT TO SCALE

B

SURFACE WATER
[;IVERSK)N CHANNEL

FIGURE 7-10

o A Halliburton Company



DRAFT

the rip-rap layer. Surface water control will be implemented as necessary. A

cross section of an in-harbor containment site cap is presented as Figure 7-10.
7.3.1 Construction of a Lined In—-Harbor Containment Site

If the decision is made to develop a lined in-harbor containment site, sediments
will be dredged from the containment site area by the previously described
technique/equipment and placed into the temporary containment site. A 4-foot
thick layer of sand will be placed over the bottom of the entire containment site
area. The permanent containment site embankment will next be constructed, and
the containment site will be lined with an impermeable membrane protected on
both sides with a 1-foot thick layer of sand. Dewatering of the containment site
prior to liner placement will probably be required. A system of wellpoints should
be suitable, aithough it is possible that a sheet pile cut-off wall may be more cost-
effective depending on localized groundwater dynamics. Either system will be very
costly. Figure 7-11 presents a typical cross section through a fully lined in~harbor

containment site.

Cellular construction of the permanent containment site may be necessary if the
dredge spoil volume exceeds the storage capacity available in the temporary
containment site, and also to aid in the dewatering of the containment site area.

7.4 Sediment Dredging with Upland Disposal

This alternative requires that the contaminated sediments be dredged and disposed
in an upland containment site. Initially, a disposal facility for contaminated dredge
spoils will be developed at a suitable upland location. As with the other dredging
alternatives, sediment dispersal control structures will be installed at the mouth of
the upper harbor before in~harbor operations begin. A temporar\; containment site
Will be constructed in the cove on the western shore of the upper harbor, near the
Coggeshall Street Bridge. Harbor sediments will be dredged and conveyed to the

temporary site. Upon dewatering, the contaminated sediments will be removed
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from the lagoon and transferred to trucks for transportation to the upland disposal
site. All decanted water will undergo treatment to remove contaminants. When
all sediments have been disposed into the containment facility, the landfill will be
capped to reduce/eliminate surface water infiltration. A pian view depicting the
sequential steps of this alternative is presented as Figure 7-12,

Step 1: Construct Upland Containment Site

The location of an upland containment site for disposal of contaminated harbor
sediments will be determined after completion of a detailed siting study. Possibie
locations are under consideration within a 10-mile radius of the New Bedford

Harbor.

The selected site will first be clieared and grubbed, and then the siopes graded to
permit adequate drainage of the leachate collection system. Embankments will
next be constructed of glacial till' from a local source to form the retaining walls
of the containment sife. Fill material will be placed in 6-inch lifts and compécted
with a vibratory roller; embankment sidesiopes will be 2.5H:1V. The areal extent
of the containment site and height of the embankments will depend on design
considerations such as the total required containment volume, available
containment site area, etc. A membrane liner will be placed on the bottom and
sideslopes of the containment area, protected on both sides by a 1-foot thick
blanket of sand. The leachate coliection system, which will be constructed of
6- inch PVC pipe, will be located in the middie of the upper sand layer. A typical

cross-section of an upland containment site is presented as Figure 7-13.
Step 2: Install Sediment Dispersal Control
Sediment dispersal control will be installed prior to dredging. Construction will be

the same as that described for the other alternatives. The control mechanisms will

be removed after completion of dredging activities.
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Step 3: Construct Temporary Containment Site

All dredged sediments will require primary solids dewatering before hauling to the
upland containment site. Consequently, a temporary containment site will be
constructed in the cove on the western shoreline of the upper harbor by the method
previously described. The site will be suitable for the temporary containment of
sediments prior to hauling and for the decanting and treatment of contaminated

water.
Step 4: Dredge-Disposal in Temporary Containment Site

The entire upper harbor will be dredged using the previously described equipment
and the dredge spoils will be pumped by pip—eline to the temporary containment

site.

Step 5: Transport Sediments from Temporary Containment Site to Upland

Containment Site

After dewatering, the remaining solids will be removed from the temporary
containment site and hauled to finai disposition at the upland site. Sediments will
be removed from the temporary containment site using a clamshell bucket and
deposited into lined dump trucks. Tank trucks shouid not be required if the
sediments are dewatered to a suitable percent solids.

Step 6: Treat Water
Displaced surface water as well as free water obtained from the dredge spoils
during dewatering will require treatment. The water will be decanted from the

surface of the temporary containment site and pumped to the treatment piant,

which will be designed as discussed for the previous dredging alternative.
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Step 7: Cap Containment Site

Once all of the sediments are disposed into the permanent containment site, the
landfill will be capped in order to reduce/eliminate surface water infiltration and
corresponding leachate generation. A minimum 1-foot thick layer of sand will first
be laid on top of the spoil material, followed by placement of an impermeable
membrane on top. One additional foot of sand will then be placed on top of the
membrane. Finally, the entire containment facility will be covered with two feet
of topsoil and revegetated. The cap will be graded at a slope of at least 2 percent
sO as to drain away from the center of the landfill. Surface water contro! will be

utilized to direct surface water flows around the containment site.

Step 8: Monitoring

Groundwater monitoring wells would be required upgradient and downgradient of
the containment site. Samples of the groundwater would be taken on a regular

basis to0 satisfy permit requirements. Periodic visual inspections of the landfill for

seeps, cracks, or erosion would also be appropriate.
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8.0 EVALUATION OF REMEDIAL ACTION ALTERNATIVES

The cost-effectiveness criteria for the evaluation of remedial action alternatives,

as described in Section 6.0, focus primarily on the relative benefits of each

alternative to mitigate health risks and environmental impacts. In the case under

study, however, the actions to remediate the hot-spot areas also involve negative
health, environmental, and community impacts that are potentially key decision
criteria in the acceptability and implementability of a given action. The
evaluation of alternatives in this section will address both the beneficial and
adverse impacts and will be organized by type of impact (or effectiveness measure)
rather than by individual alternative. Several of the cost-effectiveness measures
identified in Section 6.0 will be incorporated into more comprehensive discussions
of environmentai, public health, and pﬁblic welfare/community impacts
(Sections 8.1-8.3). Others will be treated separately in Section 8.4, as will project

costs in Section 8.5.

8.1 Environmental Impacts

8.1.1 No-Action Alternative

The current levels of PCB and heavy metal contamination in the sediment, water,
biota, and air environments of the Acushnet River Estuary were discussed in
Section 3.2. The no-action alternative will sustain these and other contaminant

levels.

Impacts on Aquatic Biota

Fish accumulate PCBs by both direct water uptake and the ingestion of lower
aquatic organisms in the food chain. Because PCBs are persistent in the body
tissues of both the food source and the fish, biocaccumulation occurs in fish to
several orders of magnitude greater than ambient water concentrations. Larger

fishes, bottom feeders, and carnivorous predators exhibit the highest levels of
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bioaccumulation. In addition, biomagnification takes place as evidenced by the
higher and higher concentrations of PCBs found as the organizational level of the

ecological niche is eievated.

As stated in Section 3.2, many species of fish and shellfish already exceed the FDA
limit of 2 ppm PCBs in the edible portion, while several other gpecies have average
concentrations close to the FDA limit. Whether coﬁcentrations in these species
will increase, remain at current levels, or decrease under the no-action alternative
depends on the relative rates of PCB uptake and depuration. It is expected that
species within the hot-spot areas will continue to bioaccumulate PCBs and that
concentration levels may remain at the currently elevated values and could even
progressively increase. This may not be the case in less-contaminated areas or
areas where the deposition of clean sediments has occurred. Even in the latter
case, however, the continued presence of PCBs will significantly delay the
recovery process, and it is unlikely that some species (e.g., eels, lobsters) will
achieve the FDA action limit within an accept_able length of time.

Invertebrate species tolerant of PCBs have become established in the river. The
continued presence of contaminants will prevent the introduction of species less

tolerant of contamination, and thus, species diversity.

Recent data have indicated that a few centimeters of clean sediments now cover
the contaminated sediments in some areas of the estuary (GCA, 1984). One could
conjecture that a continuation of the sedimentation process would eventually
render PCBs unavailable to the food chain, However, the uncontrolied
hydrodynamic character of the estuary, the sility nature of the upper sediment, and
the shallow depths over maost of the hot spots could lead to a turnover of the
sediments under periodic flood or high wind conditions. Since sedimentation is only
occurring at an estimated rate of several centimeters per year, %he environmental
and related risks would be high if one opts for a no-action alternative on the basis

of recent deposition of clean sediment.
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impacts on Waterfowl and Animals

The no action alternative will not alleviate the possibie increase of PCBs, metals.
and possibly other contaminants in birds, waterfowl, and oOther terrestrial animals
that feed in the Acushnet River Estuary, along its tidal flats, and within the
contiguous wetlands. The routine consumption of contaminated fish, invertebrate,
and plants by permanent resident animals will result in greater bicaccumulation
than in migratory species. Little is known about the apility of animals to resist
stresses from PCB contamination, and the contaminant—-induced changes on

behavior and reproduction.

Aguatic Vegetation

The aquatic vegetation along the shorelines and within wetland areas is currently
impacted by contaminants in the water column and sediments. Because
hydrodynamic panerng. of the upper estuary would not favor a quick flushing of
these protected areas, current levels of comtaminants are expected to remain fqr a
long period of time. Continued sedimentation could result in a clean cover over
the contaminants, but the root zone of the emergent vegetation would still

penetrate heavily-contaminated zones.

Air Resources

Recent air quality data from monitors located upwind and downwind of the
hot-spot area indicate that the area is a low-ievel source of PCBs to the ambient
air (GCA, 1983). Under the no-action alternative, conditions corresponding to
maximum volatilization potential (e.g., wet and exposed mudfiats) will persist, and
the low-level release of PCBs by volatilization or attachment and movement with

particulates will continue.
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8.1.2 Hydraulic Control with Sediment Capping
This alternative involves two principal activities in relation to environmental
impacts. These are the ccnstruction of the channel itself and the placement of a

sediment cap over the remaining open-water areas. Each activity is addressed

beiow.

impacts of Channel Construction

Any time a natural watercourse is channelized, significant environmental changes
occur, not all of which are perrﬁanent or adverse. _Channelizing the Acushnet River
would most severely disrupt aquatic life, Eventually, a substrata would be
reestablished from which a complete ecosystem would develop. Fish may be among
the first to reenter the new channel, but no resident populations would be
established until aquatic invertebrates and plants returned. The new community
may be composed of different species than those now in existence because the
creation of an artificial channel with a rock~facing would not provide the same
habitat as the existing sandy and silty river bottom. In addition, streamfiow
velocity would be greater and more persistent for the channelized flow. The new
channel would be of uniform dimension, eliminating the shallow water and slow

velocity areas that provide breeding and feeding areas for aquatic species.

Channelizing the Acushnet River would also alter flood conditions in the estuary.
Marshy areas along the river banks serve as floodwater retention areas, and
replacing the marshes with a rock-faced channel wouid result in increased flood
velocities. Increased fiood velocities would, in turn, have a more severe impact on
the aquatic species that have established themselves in the new channel. Note that
flooding itself would be reduced since the channel has been designed to convey the
100-year flood without overtopping. Downstream impacts of Ehannelized flood
flows will be minimal. All flow will still enter the downstream harbor through the
Coggeshall Street Bridge opening, and flood velocities in the flat channel will not
be increased significantly enough to affect the open harbor below the bridge. Note

that circulation patterns in the harbor are controlled more by the dynamics of
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Buzzards Bay and the outer harbor rather than by the freshwater flows from the

Acushnet River.

Impacts of Underwater Sediment Cap

During construction, the existing substrata and benthic organisms will be covered
and will likely be destroyed. However, the existing population is sparse and the
impacts will consequently not be severe. Over time aquatic communities should
re-establish themselves. Some resuspension of contaminated sediments is expected
as the cover material is placed, but this should quickly settlie in the immediate
vicinity of the operation. The restriction of flow to the channel will prohibit any
movement of contaminated materials to downstream areas.

Installing a2 cap over the contaminated sediments would decrease the acreage of
aquatic habitat available, but would eventually permit the establishment of aquatic
vegetation in a relativgly clean environment. Mobile species would leave the areal

as construction occurs, but could eventually return upon compietion.

Wetland areas, particularly those along the eastern shoreling, would be impacted in
two ways. First, the present contamination in these areas would require a capping
operation. The cap would cover much of the vegetation and would in fact
eliminate much of the current wetland area due to the existing shallow waters in
these areas and the necessary depth of cover. New wetland areas would be formed
further out into the estuary. Second, because the salinity of the estuary wili
eventually decrease as the tidal prism is reduced by the channel, the type of

vegetation could be modified in those areas that retain a wetland environment.

The implementation of the channel and sediment cap will result in the loss of
several hundred acre-feet of available flood storage behind the hurricane barrier.
However, this represents a very small percentage of the total available storage,
and in the event that the gates of the hurricane barrier are closed, the incremental
increase in flood levels caused by the channel and cap will be insignificant .(i.e., on

the order of an inch).
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8.13 Sediment Dredgiﬁg with In~Harbor Disposal (Partially Lined Site)

This remedial action alternative involves dredging, temporary storage of dredged
materials, embankment construction, disposal, dewatering, and water treatment

operations. Each has specific environmental impacts, as are addressed below.

Impacts of Dredging

The use of sediment dispersal controls at the Coggeshall Street Bridge and in the
immediate vicinity of the dredging operation will minimize adverse impacts on
aquatic life downstream of the study area. PCBs will generally remain bound to
particulate matter that will be effectively contained by the sheet piling and silt
curtains. The increased water column concentrations as a result of dispersal and
resolubiiization will not be significant in relation to overall effects on the aquatic
biota. A primary concern is the dispersal of heavily-contaminated oily films from
the hot-spot areas. The silt curtains wil.l provide a partial barrier to the
downstream migration of these films, particularly if the silt curtain is modified to
incorporate some type of absorbent material. The site operations plan must
include & quick removal of any collected films to minimize subsequent dispersal
and photolysis. The metals are expected to remain as insoluble‘metal sulfides since
the time of particulate transport prior to resettling will not be sufficient to oxidize

the suifides.

Within the actual dredging area, impacts will be more severe, but will not be a
permanent disruption. Although sediment dredging will remove the existing
substrata, bottom-feeding organisms will not be severely impacted since the
populations are currently sparse as a result of the high levels of contamination.
The incorporation of a sediment cap in areas beyond the channel‘and disposal area
would provide a clean substrate upon which aquatic communities could quickly

reestablish themselves.
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Fish and some aquatic invertebrates, because they are mobile, would leave the area
being disturbed by dredging. Upon completion of the project, these populations
couid eventuaily return, although it is possibie that new communities wouid be

estabiished if the salinity drops in the areas partially isolated from tida! flows.

Dredging would also affect terrestrial biota. Populations of fish—-eating biota and
mammals that currently reside and feed in this section of the river would leave as
noise and human activity increase. If none of these species breed in the area, no
long~-term displacement of individuals wouid be expected. These terrestrial species
would return to feed on the new healthy fish population that becomes established in

the estuary.

Some species of birds or other animals c—ould come into contact with the
contaminated sediments and water in the harbor and dewatering lagoon,
particularly during non-working hours (gulls) and autumn migration periods

(waterfow!l and shore-birds).

Two critical and beneficial impacts of dredging are changes in the harbor water
column PCB concentrations and reduced PCB accumulations in fish. The
downstream movement of PCB-contaminated sediments would also be eliminated,
thereby resulting in benefits t0 the overall aquatic community in New Bedford

Harbor.

Impacts of Temporary Sediment Storage Area (West Shore Cove

Constructing a retaining embankment and filling the cove on the western shore as a
temporary sediment storage area will destroy the existing marsh communities.
However, once the stored sediments and the underlying contaminated sediments
are removed to the final disposal site, a clean substrate would be left upon which
new communities can build. Because the existing community that has beer
established in the cove has been impacted by the high levels of PCBs and metals,
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the long-term effects of this activity would be beneficial. This scenaric assumes
that the embankment is removed upon compietion of the project so that the cove is

not cut off from the estuary.

iIf, on the other hand, sediments are left in the cove or if the embankment is
maintained for eventual development of the cove area, a natural aquatic habitat
would be lost. Any development of this area would remove the only remaining

natural shoreline on the New Bedford side of the estuary.

Even if the retaining wall is removed, the loss of the cove environment will take
several years to reverse and the recovery process may not be readily noticed. As a
result, there may be persistent public pressure to fili and develop the area on the
premise that it is already damaged. The uitimate result of any development would

be the same as that mentioned above.

impacts of Embankment Construction

The impacts of constructing a single embankment would be similar to those
previously described for the construction of a hydraulic control channel. The post-
construction impacts differ, however. In the case of the single embankment, the
estuary along the western shore will remain in its natural condition. The aquatic
community that reestablishes itself upon completion of dredging and construction
will consequently be similar to that of a comparable marine environment. Shallow
water and low velocity areas that provide breeding and feeding areas for aquatic
species will be preserved under this alternative. The existence of a rock-lined
embankment could result in a beneficial environmental impact by eventually
providing a varied environment for the establishment of a more diverse ecologic

community.

Another difference between this alternative and the construction of a hydraulic
controi option is that the contaminated sediments beneath the single embankment
will be removed prior to embankment construction. This will, for practical

purposes, eliminate the possible impacts of "squeezing out” contaminated sediment
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and groundwater into the surface water system as the sand blanket and
embankment surcharge the underlying materials. Pre-dredging is not as critical in
the case of the double embankment channel since the channel is isolated from
open-water areas on both sides, and the exchange of waters with downstream areas

is more positively controlied.

Channelizing the upper estuary will result in increased flow velocities that could
have an effect on the resident aquatic species. This effect will be less than in the
case of complete channelization, however, since low-lying shoreline areas will still

be available for floodwater retention and flow attenuation.

An overall environmental benefit of the embankment option is its primary role to
contain and isolate contaminated materials from the estuary and harbor

environments.

impacts of Partially Lined in-Harbor Disposal Area

Backfilling part of the upper harbor as a disposal site for contaminated sediments
would result in the loss of a large portion of the salt marshes on the eastern shore
of the river. This not only would destroy the existing aquatic and terrestrial
communities that are found in the marsh, but it would prevent the re-establishment
of marsh communities once the project is completed. In addition, no significant
length of undeveloped shoreline will remain in the harbor upon project completion
for the development of new salt marshes to compensate for those lost.
Approximately 20 acres of the salt marshes will be lost by the construction of this

disposal site.

Countering these concerns is the fact that the salt marshes that would be
irreversibly damaged by the disposal area are likely currently impacted by PCBs.
Any remedial action of the hot-spot areas (other than the no-action alternative)

will necessarily include these marshes due to their location within the areas of
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highest concentrations. Regardless of the selected action (e.g., dredging, capping),
the salt marshes will be seriously impacted including permanent loss of at least

partial areas.

By not fully lining the disposal area, groundwater will be free to move through the
disposal site. Tidally~-induced groundwater flows that typically move in and out of
shoreline areas may be reduced, however, by the impermeable embankment on the
harbor side of the disposal area. It is unlikely that groundwater flows wili
significantly mobilize the PCBs and metals even if the flows pass through the site.
It is intended to maintain a saturated condition within the containment area itself
so that anoxic conditions and metal insolubility are consequently maintained. Any
contaminants that are mobilized can be expected to become bound in the néarshore
or bottom materials so that the ultimate extent of migration will be limited. The
impacts of any groundwater contamination will therefore not be significant since
the extent of contamination will likely be limited to areas with saline groundwater

that are not groundwater usage areas.

The construction of the disposal area will not have long-term adverse impacts on
the aquatic community. Mobiie species will likely move from the construction area
to other areas of the harbor that will eventually be dredged and cleaned. The
benthic community will be irreversibly damaged by the disposal area, but again the
present state of this community is stressed. On the beneficial side, the ares
removed from aquatic habitat will be added to a protected terrestrial habitat upon

completion of the project.

Impacts of Dewatering

The dewatering of sediments under this alternative will be incorporated into the
overall disposal area construction and operation. Three spec}fic environmental
concerns associated with the dewatering operation are the potential (though
limited) volatization of PCBs as the sediments become exposed upon dewatering,
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the possible oxidation and mobilization of metals in the upper zones if exposure to
the atmosphere is maintained, and the existence of a free water surface that could

attract waterfow! and mammalis to contaminated areas.

Impacts of Water Treatment

Supernatant from the dewatering operation will be processed through a package
water treatment plant. The water would be treated to PCB levels below 1 ppb, and
the effluent would be discharged to the harbor. Discharge to a municipal sewer
system is possible, but the high flow rate and salinity of the water may impose
irreconciiable constraints on this option. The treatment of supernatant water will
considerably reduce the potential health risks and environmental impacts of the

dewatering/disposal operation.

A small parcel of land will be needed for the water treatment facility and
discharge pipe easement. This land will be removed from other uses until the
cleanup is compiete, at which time the plant will be dismantled. No permanent
adverse impacts would result from the construction and operation of the water

treatment facility.
8.14  Sediment Dredging with In-Harbor Disposal (Lined Site)

The environmental impacts associated with this alternative are 'largely comparable
to those of the partially lined site. A principal exception is the reduced potential
for groundwater contamination even if PCB and heavy metal mobilization does
occur. An increased environmental risk also occurs due to the need to initially
dredge the contaminated sediments underiying the embankment and liner (including
the wetland areas), and to dewater the disposal area prior to liner installation. It
will also be necessary under this aiternative to provide a temporary storage area
(and the ancillary dewatering and treatment facilities} for the sediments removed
prior to liner installation. This was discussed under the partially lined site
alternative. One point of concern in the instaliation of an impermeable membrane

liner is whether gas build-up will occur beneath the liner due 10 biological or
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chemical activity in the underlying sediments. It is judged that this potential
problem should be minimal since the upper 3 feet of sediment will be dredged prior
to liner placement and a 4-foot thick sand bianket will directly underlie the liner.

8.1.5 Sediment Dredging with Upland Disposal

The alternative of sediment dredging with upiand disposal involves four principal
operations impacting on environmental issues: dredging; dewatering in a temporary
storage area using the cove on the western shore; transport to the disposal site; and
the construction, operation, and environmental soundness of the upland landfill.
The irhpacts of dredging will be very similar to those discussed in an earlier
section. The entire hot-spot area, including the contaminated wetiand areas, would
be dredged to remove sediments with elevated concentrations of PCBs and metals.
The existing aquatic communities in these areas will be destroyed or disrupted, but
in the long term more diverse and healthier aquatic communities will be

established due to the uncontaminated environment.

The wetland areas may eventually reestablish themselves, but it will likely take
decades to replace the approximate three feet of removed sediment at the current
rate of sediment deposition. The recovery of these areas will possibiy be hindered
by development pressures to maintain waterfront properties and direct access to
the estuary once it is cleaned up. The wetland areas currently serve as a buffer

between the estuary and residential properties in Acushnet and Fairhaven.

The impacts of the temporary sediment storage area at the western cove will aiso
be similar to those described under the in-harbor disposal site alternative. One
difference is the additional use of this area to transfer dewatered sediments from
the cove into trucks for transport to the disposal site. This operation will increase
noise and nuisance conditions, and could result in airborne ;:ontaminants and
general environmental contamination if spillage is not carefully controlled. The
subsequent transport and disposal of the contaminated sediments are discussed in

the next section.
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lmpacts of Upland Disposal

In a companion study to this report, potential upland disposal sites are being
investigated. A key selection criterion was the environmental setting of the site
with the objective of minimizing adverse environmental impacts. Sites that had
potentially severe impacts on land, surface water, or groundwater resources were
eliminated from further consideration. The sites eventually recommended for
further study consisted primarily of wooded areas that are generally isolated from

residential areas and have no access limitations.

Each proposed site is similar in size and thereby would displace, but not destroy,
similar numbers of terrestrial animals. Similar types and areas of vegetation will
be eliminated. One concern would focus on the metals since upland disposal will
eventually dry and oxidize the sediments, thereby mobilizing the previously
insolubie metals. The PCBs will continue to be bound to the sediments under these
conditions. In general, the iong-term environmentai impacts will be minimized (if

not eliminated) by the strict design requirements for a chemicai langfiil.

The principal impact associated with sediment transport via trucks is the potential
for accidental spillage or leakage of water from the sediments along the haul
route. Due to the location of the transfer point at the cove, at least part of the
haul route must pass through heavily developed and populated arsas. The extent of
environmental contamination as a result of spillage or leakage will be limited by
the use of leakproof transport vehicles, the restricted flow properties of the
dewatered sediments, and the tendency of the contaminants to be immobilized

within the sediment matrix.

8.2 Public Health Impacts

8.2.1 No-Action Alternative

Due to the magnitude and uncontrolled nature of the existing environmental

contamination in the Acushnet River Estuary, the no-action alternative represents
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the highest level of risk to public health and welfare compared to the proposed
remedial action alternati‘ves. The potential pathways of human exposure to PCBs
through the air, water, sediment, and biotic environments pose a persistent and
accumulative risk for an indefinite period if no remedial action is taken. The
ingestion of fish and shellfish from the estuary and harbor (despite the current ban)
would continue 10 be a critical exposure pathway as the migration of contaminants
from the hot-spot areas is sustained. The risk of a significant, near-instantaneous
release of contaminants to the aquatic communities in New Bedford Harbor and
Buzzards Bay is also posed by the sediments under extreme hydrologic and
meteorologic conditions. A more detailed presentation of the public health
impacts and risks associated with the no-action alternative has been provided in

Section 3.3.
8.2.2 Hydraulic Control with Sediment Capping

The use of a doubie embankment channel with sediment capping shéuld achieve
complete isolation of the PCBs, heavy metals, and other pollutants in the estuary
above the Coggeshall Street Bridge. This should, in turn, mitigate the public health
concerns in the near-term and eliminate them in the iong-term. Upon project

completion the following conditions should be satisfied:

e The reiease of PCBs to the atmosphere and the related airborne

contaminant exposure will be eliminatsed.

e The mudflat areas and sediments within the upper estuary will be covered
by a clean cap so that direct contact with highly contaminated materials
will be prevented. in fact, the present mudfiats will no longer be
inundated at high tide due to the increase in ground elevation caused by

the cap.

e The contribution of contaminants to the food chain that initiates in the
benthic organisms and bottom feeders will be eliminated.
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The risk to humans posed by contaminated fish and shellfish will continue for a
period of time until the organisms cleanse themselves through natural processes.
The rate of depuration is species-dependent, and is being investigated in a
companion study. It is expected that at least several years will be required before
the heavily-contaminated species in the estuary will satisfy the current FDA level
of 2 ppm for PCBs. This period of time will be lengthened for migratory species
since sediments and the overall food chain below the Coggeshall Street Bridge will
stil be impacted by local contamination. Note, however, that the full channel will
practically eliminate the downstream movement of some aguatic species.

The risk of failure posed by this alternative is low if the channel and sediment cap
are properly engineered and constructed. Note, however, that the need to extend
the channel into deeper portions of the estuary-and the placement of an underwater
sediment cap introduce particularly difficult engineering features to this
alternative. The most likely failure mechanism would be an alteration of the
sediment cap as a result of natural processes (e.g. extreme wind and wave
conditions), future disx"uptions by individuals (e.g., unlawful dredging), or vandalism.
The potential for a failure to the point of exposing the contaminated sediments is
iow, however, and the effects wouid be minimal due to the localized nature of a
failure and the hydraulic isolation of these areas from Acushnet River flows. A
breach of the embankment will likewise not have a significant health-reiated
impact since contaminants in all contiguous areas will be covered and isofated by

the cap.

Even though this alternative will not isolate the contaminants from the underlying
groundwaters, the chemical nature of the PCBs and metals will inhibit their
mobilization and transport into the groundwater system. If any migration does
occur the reiated public impacts will be minimal since these groundwater zones are
saline and do not currently have a consumptive use. The lateral subsurface
movement of contaminants into shoreline areas will be reduced due to the

hydraulic control and consequent reduction in the tidal prism.
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The public health risks associated with construction activities ‘will likewise be
minimal. The sediments'being covered by the channel or cap will be in a wet state
throughout the construction period to minimize airborne refeases. In addition, the
proposed sheet pile barrier and silt curtain at the bridge opening and the ilocalized
use of silt curtains (if necessary) will reduce the risk of contaminant migration.
Workers will be operating from land- or water-based equipment and will not be in
direct contact with the sediments. Proper personal protection is readily available
it deemed necessary, as for example dermai protection from splashing when
operating in shallow water areas. Public access to the construction area would be
prohibited.

8.23 Sediment Dredging with In~Harbor Disposal (Partiaily Lined Site)

The overall public health risks currently posed by the contaminated sediments wiil
be similarly mitigated and/or eliminated under this alternative, with the exception
that the contaminants are being removed with controlled disposal in this case
rather than being simply isolated from the environment. As with the previous
alternative, the risk of failure of the physical components will be low if properly

designed and constructed.

The public health risk associated with the dredging and in-harbor disposal option is
primarily related to contaminant migration both during and after project
implementation.. Proper sediment dispersal contro!l will minimize the risk during
dredging, while the embankment and site cap will provide effective migration
barriers after project completion. Even a breach of the cap or embankment will
not have catastrophic effects since the material is being stored in a partially
dewatered state with reduced fluid properties, and the contaminants wouid tend to

remain immobilized in the solids matrix.

Dredging or embankment construction in the highly-contaminated areas is expected
to disturb PCB-laden oily films on the sediments. The dispersion of these
substances can be at least partially controfled by silt curtains and absorbents or
other types of techniques used for oil-spill control. Nevertheiess, the presence of

8-16



X 5 B

o

DRAFT

these films on the water surface would increase the potential for PCB dispersal and
volatilization. Site operations must therefore include the periodic collection and
disposal or treatment of any material or substance entrained by the dispersal

control structures.

The need to temporarily store contaminated sediments in the western cove area in
close proximity to residential, populated areas creates an increased risk of
exposure. Because the temporary storage area must be constructed at least
partially above the existing ground surface, a drying of the upper layers could
occur over the period of temporary storage and would consequently increase the

potential for airborne contamination.

The public health risks during construction will also be minimal and controllable for
this alternative. The dredging operation itself, including sediment transport,
dewatering, and disposal, will not require direct human contact with the sediments.
Maintenance of the facilities could necessitate contact, but appropriate health and
safety measures will minimize any associated risk. Public access to the disposal

area will be prohibited during construction.
8.2.4 Sediment Dredging with In~Harbor Disposal {Lined Site)

The incorporation of a lined disposal site in the remedial action alternative will
have both beneficial and adverse public health impacts in comparison with the
partially lined aiternative. On the positive side, a containment site having a
bottom liner will obviously represent less risk due to the additional restriction on
the vertical movement of contaminants. On the other hand, placement of the liner

will require workers to operate within the dewatered area of the estuary.

8.25 Sediment Dredging with Upland Disposal

As with the in~harbor disposal options, this alternative will mitigate and/or
eliminate the risk to public health currenty posed by the contaminated sediments

by complete removal to an engineered and environmentaily controlled upland
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landfill. The operational risks will be minimal for the dredging operation as
previously explained, but will be increased relative to other options due to the need
for temporary sediment storage and transfer on land in the vicinity of the western

cove.

The upland disposal alternative aiso includes the additionai public health risks of
spills and leaks during transport. The upland disposal site itself will have synthetic
liners to encapsuiate the dredged materialis and to prevent contaminant migration.
In general, the long~term risk associated with the landfill is low. During the actual
placement of materials in the landfill, the potential for direct contact with
contaminated sediments will be maximized relative to the other alternatives. In
addition, the material spread in lifts could quickly dry and become susceptible to
airborne release. Metals may be leached if they are oxidized and solubilized in the
landfill, but migration to offsite areas should be prohibited by the containment

facilities.

8.3 Public Welfare and Community Impacts

83.1 No-Action Alternative

There have been some economic losses because of the official closure of the upper
estuary to fishing, including reduced sports fishery and related activities (e.g., boat
rental) and the costs to community residents resulting from the absence of a local
catch in their routine diet. Other potential sociceconomic impacts that will be
sustained under the no- action alternative include depressed property va_lues in the
vicinity of the harbor, the lack of impetus to redevelop the waterfront properties,
and a reduced recreation value. A cost that cannot be estimated are expenditures
for medical services for treatment of contaminant-related illness or other
physiological effects caused directly or indirectly by the prese.nce of PCBs and

other contaminants in the estuary.

The principal economic effects of harbor contamination are associated with

commercial activities in downstream areas. These were addressed in detail in
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Section 3.4, and include the closure of the harbor to fishing and the taking of
lobsters, constraints on development pians due to the cost of disposal of heavily
contaminated dredge spoils, and the potential long-term effects of similar
limitations on maintenance dredging. The latter would have drastic implications on

the regional economy if harbor traffic cannot be maintained due to the gradual

sediment build-up in the main shipping channel. A less obvious impact is the
reported refuctance within the national fish market to purchase fish products from
New Bedford due to the perceived relationship between the product and the
environmental contamination {(New Bedford Planning Department, 1884). This
leads to direct costs for full-time personnel and expenses to market New Bedford
products in order to counter these perceptions, and costs 6f iost markets that are
more difficult to gquantify in terms of harbor contamination.

The continued release of PCBs and metals to less contaminated downstream areas
under the no-action alternative will perpetuate and exacerbate the existing
conditions and associated impacts. As noted previously, it has been estimated that
approximately 2,000 bounds of PCBs annually enter the inner harbor from the

estuary about the Coggeshall Street Bridge.
83.2 Remedial Action Alternatives

Each of the four remedial action afternatives will remove or isolate the PCBs and
metals in the Acushnet River Estuary upstream of the Coggeshall Street Bridge so¢
that their transport to the harbor and bay is prevented. This will avoid the
compounding of the contamination already in the harbor and bay, thereby reducing
the exacerbation of public health, public welfare, and environmental impacts.
Each alternative will likewise result in improved environmental and water quality
conditions to increase property values and to promote recreational and other usage

of the estuary.

An additional economic benefit that is common to all remedial action alternatives
is the employment opportunities created by the projects. These opportunities
would temporarily reduce unempioyment in the New Bedford area, even though it
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would return to a pre-cleanup level when the project is completed. Long-term
permanent employment-may resuit from increased economic activity resulting
from estuary cleanup, but these jobs would deveiop siowly and may not be of
significant quantity. A related issue is the potential large demand for raw

_ materials found within the general New Bedford area.

Adverse community impacts created by each of the alternatives are increased
noise levels and fugitive dust emissions. Noise would be produced by construction,
dredging, and transportation activities. Excessive noise levels can be expected to
occur only periodically and in very localized areas of activity. Other than
transportation, the only land-based activity that would produce persistent noise
problems would be the transfer operation at the western cove if sediments had to
be transported to an upland disposal site. Fugitive dust generated by construction
activities may temporarily reduce air quality. However, the dust will primarily
have its source in construction materials rather than the wet or dewsatered

sediments.

Other beneficial and adverse impacts are specific t0 one or several alternatives.
Channelization of the estuary may adversely affect shoreline property values,
particularly in Fairhaven and parts of Acushnet where the waterfront is pant of
privately-owned residential properties. The construction of the double
embankment channel along the full length of the study area in the hydraulic control
altérnative would have the greatest impact since it would be directly opposite the
residential waterfront properties in Fairhaven and would cut off direct access from
the estuary to the downstream harbor. The devaluation of waterfront property
would be offset somewhat by the restoration of the water quality and sediments in

the upper harbor,
Another negative impact of channel construction is that the current discharges of

treated effluent or non-contact process water to the estuary by waterfront
industries will require either an extension of the outfalls to the new channel or a
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new tie-in (possibly requiring additional pre-treatment) to the New Bedford
municipal wastewater collection and treatment system. At least a portion of these

costs will be borne as part of the overall project costs.

The incorporation of an in-harbor disposal site will not physically impact on
waterfront properties since the wetland areas currently inhibit shoreiine
development. If the land area created by capping the disposal site is converted to
a protected wildlife habitat and park area, asocioeconomic benefit would be
achieved to somewhat offset the perceived risk posed by the disposal area.

Adverse community impacts related to the use of an upland disposal area inciude
increased truck traffic and related air and noise problems, increased maintenance
of the primary haul roads, the likely need for gn extension of utilities and services
to the site, and the potential need for modifications to present zoning ordinances.
Note that all the other alternatives have similar but lesser impacts due to the need

to supply construction and capping materials.

With the possible exception of increased truck traffic, there shouid be no adverse
impacts on community facilities such as schools, churches, hospitals, etc. None of
the proposed alternatives are expected to impact cultural resources in the affected
areas. No historic landmarks or other registered cultural resources are known to

exist within the perceived impact zone.

8.4 Miscellaneous Cost—-Effectiveness Measures

84.1 Level of Cleanup/isolation Achievable

Under the no-action alternative, only natural mechanisms will act to reduce or
isolate PCBs and heavy metals in the hot-spot areas. These inciude the siow
chemical degradation of PCBs, uptake into the food chain, migration to other parts
of the harbor/bay system, covering by clean sediments, and volatization or
atmospheric release attached to airborne particuiates. Only the chemical

degradation can be considered as an acceptable removal technique among those

8-21



DRAFT

identified. Isolation caused by sediment burial has no significant negative impacts,
but the isolation may be temporary due to the vuinerability of the sediments to

disruptive hydrologic and meteorologic forces.

Practically speaking, each of the remaining remedial action aiternatives can be
considered to achieve compiete isolation and/or removai of the PCBs and metals
from the hot-spot areas. A small percentage of the contaminants will remain in
the sediments due to an inherent dredging inefficiency, and in some localized areas
low levels of contaminants may be present at a depth below that dredged. The
average concentration of PCBs remaining in the estuasry sediments should, on the
average, be less than the most stringent target value of 1 ppm. A similarly

effective removal and/or isolation of heavy metals will concomitantly be achieved.
8.4.2 Acceptability of Land and Water Use After Action

Present constraints on the public, commercial, and recreational uses of the iand
and water resources will continue for an indefinite period under the no-action
alternative. The hvydraulic control and sediment cap alternative will significantly
reduce the area covered by water, and the usage of even these areas would most
likely be severely restricted in order to protect the integrity of the sediment cap.
The land used for either an in-harbor or upland disposal site would preferably
remain restricted to ensure proper monitoring and maintenance. The highiy-visible
central location of the in-harbor site would likely induce pressure for some level of
use, and only a passive use such as wildlife refuge, conservation area, or park woulc
be acceptable. Other uses such as a parking lot may be possible depending on the
engineering properties of the dewatered sedirhents and cover materials.

It is important to recognize that additional dredging of contaminated sediments
may be found in a subsequent feasibility study to be a cost-e.ffective action for
remediation of other portions of New Bedford Harbor. Diqusal of these sediments
will again be a critical issue. Any alternative in the present study that

incorporates a provision for additional storage capacity should therefore be notec.
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As depicted on Figure 7-6, the in-harbor disposal site could be expanded
downstream to provide for additional storage. The upland sites are typically larger
and have excess capacity, particularly considering that less constraints are imposed
on the ultimate height of the upland ilandfill. The hydraulic control and sediment
tap salternative provides no capacity for the disposal of additional contaminated

sediments.
843  Time Required to Achieve Removal/lsolation

It is difficult to estimate the time required for the combination of natural
processes 10 effect acceptable levels of contaminants in the Acushnet River
Estuary. A crude estimate based on persistence levels and sedimentation would be
several decades. In contrast, the estimated ’time required to achieve essentially
complete removal and/or isofation by implementing a remedial action is as follows:

¢ Hydraulic control with sediment cap: 1.3 years
¢ Sediment dredging with in-harbor disposal: Unlined site - 2.7 years
Lined site ~5.3 years

+ Sediment dredging with upland disposal: 3.5 vears

These times represent actual construction times and may be approximately
25 percent longer to allow for appropriate planning and design, as well as to
account for poor weather and logistical difficulties. Funding delays would

obviously cause additional time requirements.

8.5 Estimated Costs for the Remedial Action Alternatives

Costs for the completion of each of the action alternatives were estimated and are
presented as Tables 8-1 through 8-4. The costs do not include any additional long-

term costs for groundwater or environmental monitoring programs.
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TABLE 8-1
COST ESTIMATE
HYDRAULIC CONTROL WITH SEDIMENT CAPPING

Cost Element

install Sediment Dispersal Control
Construct Double Embankment Channel
Cap Sediments

Mobiiization/Demobilization

SUBTOTAL
Health and Safety Monitoring
Level D Working Conditions
Contingency
Overhead and Profit
Engineering
TOTAL
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Cost
$ 155,200
7,534,500
7,733,000

20,000

$15,442,700

$ 617,700
.133,300
3,238,700
1,943,200

3,206,300

$24,581,800



TABLE 8-2
COST ESTIMATE
SEDIMENT DREDGING WITH IN-HARBOR DISPOSAL
(PARTIALLY LINED SITE)

Cost Element

Install Sediment Dispersal Control
Construct Temporary Containment Site

Dredge-dispose in Temporary Containment Site (beneath
enbankment)

Construct Permanent Containment Site
Dredge - Dispose in Permanent Containment Site

Transport Sediments from Temporary Containment Site to
Permanent Containment Site

Treat Water
Cap Containment Site

Mobilization/Demobiiization

SUBTOTAL
Health and Safety Monitoring
Level D Working Conditions
Contingency
Overhead and Profit
Engineering
TOTAL
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Cost
$ 155,200
1,351,400
280,800

3,039,500
4,146,100

104,000

2,288,800
5,484,000

20,000

$16,879,800

$ 675,200
791,900
3,669,400
2,201,600

3,632,700

$27,850,600
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TABLE 8-3
COST ESTIMATE

SEDIMENT DREDGING WITH IN-HARBOR DISPOSAL

(LINED SITE)

Cost Efement

install Sediment Dispersal Control

Construct Temporary Containment Site

Dredge - Dispose in Temporary Containment Site
Construct Permanent Containment Site

Dredge - Dispose in Permanent Containment Site
Transport Sediments from Temporary Containment Site
Treat Water

Cap Containment Site

Mobilization/Demobilization

SUBTOTAL
Health and Safety Monitoring
Level D Working Conditions
Contingency
Overhead and Profit
Engineering
TOTAL

8-26

DRAFT

Cost
$ 155,200
1,351,400
1,650,200
31,523,241
3,748,800
611,200
2,883,700
7.084,000

20,000

$49,138,700

$ 1,965,500
1,281,300
10,477,100
6,286,300

10,372,300

$ 79,521,200
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TABLE 8-4
COST ESTIMATE

SEDIMENT DREDGING WITH UPLAND DISPOSAL

Cost Element

Construct Upland Containment Site

Install Sediment Dispersal Control

Construct Temporary Containment Site

Dredge ~ Dispose in Temporary Containment Site

Transport Sediments from Temporary Containment Site
to Permanent Containment Site

Treat Water
Cap Containment Site

Mobilization/Demobilization

SUBTOTAL
Health and Safety Monitoring
Lével D Working Conditions
Contingency
Overhead and Profit
Engineering
TOTAL

8-27

DRAFT

Cost
$ 6,369,500 "
155,200
1,351,400
5,400,000

4,170,000

2,454,600
6,769,100

20,000

$26,689,800

$ 1,067,600
1 ,2(26,800
5,796,800
3,478,100

5,738,800

$43,998,000
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9.0 CONCLUSIONS AND RECOMMENDATIONS

A phased evaluation of technologies was used to evaluate remedial action
alternatives, and five alternatives were retained for final evaluation in this
fast-track Feasibility Study. The development and final selection of these
alternatives were based not only on technical merit and cost—effectiveness, but
also in response to uncertainties as to how the policy and regulatory framework
governing any remedial action of the hot-spot areas would be interpreted anc

applied.

Table 9-1 has been prepared to summarize the alternatives relative to their
potential impacts on the environment, public health, and public welfare. Short~
term impacts are those that are in effect durin‘g the period of construction or for &
short period of time afterwards. The latter wouid inciude, for example, the re-
establishment of the aquatic community after dredging. Long-term impacts can be
thought of as permanent since they are associated with irreversible changes to the
study area. As indicated on the figure, serious public health, public welfare, and
environmental problems and impacts would persist under the no=-action aiternative.
For this reason, the no-action alternative is not recommended for the hot-spot
areas. Iinclusion of the no-action ailternative in the final analysis has, however,
provided an assessment of the current problem and impacts for use as a
comparative baseline in the evaluation of the remaining alternatives. This is of
particular value when each of the other alternatives has associated short-term
and/or permanent impacts that jeopardize its ultimate acceptance by permitting

agencies and the general public.

Each of the remedial action alternatives (less the no-action alternative) is
considered to be technically feasible and responsive to the study objectives. The
chemical behavior of PCBs is particularly compatible with the isolation and
containment schemes proposed. PCBs do not appreciably solubilize in water, they
are strongly adsorbed onto solid particies such as organic and silty sediments, and

they undergo only a limited volatization.

8-1
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The alternative of hydraulic controi and sediment capping is the only option which
isolates rather than removes the contaminated sediments. This option is the least
costly of those evaluated, and reduces the potential for resuspension of the
contaminants and the associated risk when compared to the dredging alternatives.
The beneficial effects of isolating the contaminants must be weighed, however,
against the resultant permanent alteration of the hydrology and aquatic resources
of the estuary above the Coggeshall Street Bridge. The principal negative impacts
incilude permanently inhibiting a free tidal exchange through the bridge opening,
partially filling wetlands by the sediment cap, totally prohibiting access to the
lower harbor from above the bridge, aitering fish migration routes and eliminating
migration access to the remaining open water areas above the bridge, and
decreasing waterfront property vaiues. The need to extend the channsl into the
deeper portions of the estuary near the bridg—e openhing and the placement of an
effective underwater sediment cap introduce particularly difficult engineering
features to this alternative. As a resuit, the long-term integrity of the isolation
alternative may be reduced in comparison to the removal options. An additional
negative feature is thét the potential future need for the disposal of contaminated

sediments from the lower harbor cannot be incorporated into this alternative.

The two dredging and in-harbor disposal alternatives achieve the study objectives
by the physical removal of the sediments to an engineered and controlled
environment. Such alternatives are more consistent with the objective to achieve
a permanent remedy to prevent or mitigate the migration of contaminants and the
associated risk. Numerous short- and long-term adverse impacts do exist for these
alternatives, however, The most noteworthy are 'the permanent loss of wetlands
and an increased potential for contaminant resuspension and migration during the

active site operations.

The use of a liner would both reduce the potential risk of leakage from the disposal
site and increase the acceptability of this alternative. These advantages would be
offset, however, by actual and potential adverse impacts associated with the
temporary storage of additional contaminated sediments in shoreline areas (e.g.,

the cove on the western shore) and the initial dewatering. The placement of a sand

9-3
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blanket (for bearing support} and liner over the extensive disposal area
(approximately 60 acres), in addition to the initial dewatering of this area and the
development and operation of a temporary storage site, result in an estimated
threefold increase in costs relative to the unlined disposal area alternative

($79.5 million versus $27.8 million).

The use of an upland disposal site eliminates many of the critical environmental
impacts of the other alternatives, but introduces many new environmental, public
health, and community impacts. This alternative potentially involves the removal
of the contaminated sediments to new and uncontaminated areas and communities
that are not directly affected by the hot-spot areas. This not only severely
reduces the overall acceptability of the option, but may introduce a more stringent
interpretation of the regulations for waste ge-r.weration, hauling, and disposal than
that associated with “onsite”, in-harbor disposal and control of the contaminated

sediments.
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Memo to Edward L. Taylor (EPA);
"PCB Air Samples from the New Bedford Area".
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PCB Analyses of Sludge.
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prepared for Aerovox Industries, Inec.

Sverdrup & Parcel & Associates, 9/79
"Environmental Assessment; New Bedford - Fairhaven
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"EPA Compliance Monitoring Program";
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EPA No. 68-01-6251 Ref. #717.8.
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"New Bedford WWTP" heavy metals.
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unpublished data.

Szal, Gerald (DWPC), 1982
Revised Copy, "Results of Sediment Sample Analyses
for PCBs in New Bedford Harbor, July and October
1981". Chemical Analyses by Cambridge Analytical
Associates, with ¢ total solids information.

Tibbetts, Fred E., III, (Tibbetts Engineering
Corp., 0u4/28/82
Letter to Metcalf & Eddy, Inec. (J.T. Maughan);
PCBs analyses and EP Toxicity tests.

Gershman, Louis, L. (FDA), 05/11/82
Letter to Robert E. Mendoza (EPA);
PCBs in lobsters from New Bedford.

Butterworth, Norman (Aerovox, Inec.), 05/07/82
Letter to Metcalf & Eddy, Inec. (J.T. Maughan);
Lycott Environmental Research Company analytical
reports attached.

DMF, 06/01/77
"Analytic Chemistry Report";
PCB Analysis of Finfish.

DMF, 11/04/7TT |
"Analytic Chemistry Report";
PCB Analysis of Bluefish.

DerHovanesian, J. (DMF), 11/12/82
Letter to Metcalf & Eddy, Inc.
(R. J. Reimold). .
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"Analytic Chemistry Report";
PCB Analysis of Lobsters.

DMF, 07/11/80
"Analytic Chemistry Report®;
PCB Analysis of Flounder, Fluke,
Tautog, Scup and Lobster.
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"Analytic Chemistry Report";
PCB Analysis of Quahogs from the
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"Analytic Chemistry Report";
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"Analytic Chemistry Report";
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"Analytic Chemistry Report";
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"Analytical Chemistry Report";
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"Analytic Chemistry Report";
PCB Analysis of Apponogansett River Basin Samples.
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"Analytic Chemistry Report®;
PCB Analysis of New Bedford Lobsters.

Caproni, Elise (MDPH), 11/09/82 -
Letter to Metcalf & Eddy (R. J. Reimold)

Geotechnical Engineers, Inc., 08/13/82
"Dredging of PCB - Contaminated Sediments New
Bedford Harbor/Acushnet River Estuary, MA",
Draft Report prepared for New England Governors
Conference, Inc.

Dunn, Dennis, R. (USEPA), 10/05/82
Memorandum for the Record;
"New Bedford Sewer Study - PCB Results".
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Memorandum to Thomas C. McMahon (DWPC);
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Mass DWPC, 04/01/82
"Fairhaven Bridge Sediment Samples™.
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"New Bedford Bridge Sediment Samples”.

Malcolm Pirnie, Inc., 09/15/82
"Acushnet River Estuary PCB Study";
prepared for Mass. DWPC.
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"Results of Sedimentation Test on Sediment
from the Acushnet River Estuary", Prepared
for Geotechnical Engineers.,

DEQE, 03/10/81
"Special Analysis";
PCB analysis of New Bedford wastewater samples.

DEQE, 12/17/26
"Special Analysis";
PCB analysis of market seafood samples.

DEQE, 05/10/78
"Special Analysis";
PCB analysis of New Bedford Harbor sediments.

Nadeau, Royal J. (USEPA), 08/18/82
Letter to George Ireland, (Capt. USCG);
Draft Scope of Work, Migrations of PCBs
in New Bedford BHarbor.

USCG, 06/11/82 .
"Acushnet River Sediment Sample
Analysis Report", 724154.3
Ref: (a) COMDT (G-DMT-4/5%4)
ltr 3913 Ser: 4-1202 of 11 Mar 1982.

USCG, 07/11/82
"Acushnet River Sediment Sample Analysis

Report, Mobile Laboratory Deployment", T724154.3
Ref: (a) CO, R&DC 1ltr T724154.3 of 11 Jun 1982.
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Table 1, "PCB Levels Found in Lobsters

from New Bedford Harbor Area 3".

Mass DPH, 12/06/82
Table 1, "All Sampling Results for Lobster
PCB Levels in Inner and Outer Area 3
Sites (October 1979 - Present)".

Mass. DPH, 12/06/82
Table 2, "Lobster PCB Levels (ppm) in Inner
and Outer Area 3 Sites (October 1979 Present).

DEQE, 05/23/77
"Special Analysis";
PCB Analysis of Fish (Buzzards Bay).

DEQE, 07/03/79
"Special Analysis";
PCB Analysis of Fish.

DEQE, 07/12/77
"Special Analysis";
PCB Analysis of Lobsters.

DEQE, 03/16/79
"Special Analysis"™;
"PCB Analysis of Lobsters (New Bedford Study).

DEQE, 03/25/82
"Special Analysis";
PCB Analysis of Wastewater from New Bedford WWTP.

DEQE, 03/25/82
"Spe01al Analysis";
PCB Analysis of Sediment from New Bedford Harbor.

DEQE, 11/12/82
"Special Analysis";
PCB Analysis of Sludge from New Bedford WWTP.

DEQE, 10/09/81
"Special Analysis";
PCB Analysis of Sludge from New Bedford WWTP.

DEQE, 05/14/80
"Special Analysis™; ‘
PCB Analysis of Quahogs.
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1“0.

1u1.

142.

143.

144,

145.

146.

147.

148.

149.

150.

i51.

DEQE, 06/10/80

"Speclal Analy81s"'
PCB Analysis of Soil, Fairhaven, MA, (New Bedford).

DMF, 04/30/80
"Analytic Chemistry Report";
PCB Analysis of Wastewater.
DMF, 05/08/80
"Analytic Chemistry Report";
PCB Analysis of Quahogs from Falmouth.

DMF, 05/29/80
"Analytic Chemistry Report";
PCB Analysis of Quahogs.

DMF, 05/20/80
"Analytic Chemistry Report®;
PCB Analysis of Quahogs.

DEQE, 07/20/81
"Special Analysis";
Metal Analysis of Quahogs from Fall River Area.

DEQE, 07/13/81
"Special Analysis™;
Metal Analysis of Sediments from Fall River Area.

DEQE, 04/28/77
"Special Analysis"™;
PCB Analysis of Finfish.

GCA Corp., Technology Div., 9/82
Draft Report, "New Bedford Environmental
Investigation - Ambient Monitoring Program

(1-619-079B)".

Mass. DPH., 05/20/81
"Blood Serum Levels of Polychlorinated
Biphenyls in Greater New Bedford Residents".

Camp Dresser & McKee, Inc., 09/13/79
City of New Bedford, Massachusetts,
Section 301(h) Application for Modification
of Secondary Treatment Requirements for
Discharges into Marine Waters, Volume 2,
Appendix XVII.

DMF, 6/82
Correctlons of M&E Data by Cat Cove Laboratorles.
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152.

153.

154,

155.

156,

157.

158.

Jason M. Cortell and Associates, Inc., 11/82
"Water front Park New Bedford, MA"
Draft EIR prepared for DEQE.

GCA Corp., Technology Div., 1/83
"New Bedford Environmental Investigation =~
Sampling and Analysis of Harbor Bottom Sediment
for Polychlorinated Biphenyls (PCBs)", Final
Report, Volume 1, EPA Contract 68-02-3168.

DMF, 08/13/80
"Analytic Chemistry Report";
PCB Analysis of Lobsters.

DMF, 07/25/80
"Analytic Chemistry Report";
PCB Analysis of Lobsters.

DMF, 08/21/80
"Analytic Chemistry Report"; _
PCB Analysis of Lobsters, Tautog (New Bedford).

DMF, 11/01/82
"Analytic Chemistry Report";
PCB Analysis of Lobster - New Bedford

sites S and T.
DMF, 12/08/82

"Analytic Chemistry Report®;
PCB Analysis of Flounder Samples ~ Fall River.
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. APPENDIX B

INITIAL SCREENING OF REMEDIAL ACTION TECHNOLOGIES



INTRODUCTION
Non-Removal Actions
Hydraulic Control

In~-Situ Containment
Backfill
No Additional Action

Capping
e Fabric Cap
o Clay Cap
o Sediment Cap

In=Situ Treatment
Particle Radiation
Biodegradation
Chemical Fixation
e Sorbents

s In-Situ Stabilization

No Action

PCB Removal Actions

APPENDIX B

TABLE OF CONTENTS

Contaminated Sediment Removal

Freezing Before Removal

Excavation

e Scraper

Front End Loader
Backhoe
Dragline

Mechanicai Dredges

- Clamshell Dredge

- Dragline Dredge

- Dipper

- Bucket Ladder

- Sauerman Dredge
- Terra Marine Scoop
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B-10
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B-11
B-11
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B-12
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B-13
B-14
B-14
B-14
B-15
B-15
B-16
B-16



APPENDIX B

" TABLE OF CONTENTS (continued)

Hydraulic Dredges

Hopper Dredge

Cutterhead Pipeline Suction Dredge
Suction Dredge

Cleanup Dredge

Bucketwheel Pipeline Suction Dredge
Dustpan Dredge

Horizontal Auger-Cutter Dredge

Pneumatic Dredges

Airlift Dredge
Pneuma Dredge
Namtech Dredge
Oozer Dredge

Pre-Disposal Actions

PCB Extraction
PCB Destructio